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CHAPTER I 
STATEMENT OF THE PROBLEM 
Need£[ Capacity/ Achievement Research 
Those who are close to school problems realize. that teach-
ers and parents alike share a specific common interest regard-
ing certain O'\.l.tcomes of' education. Such people are concerned 
as to whether boys and girls of the school population, as a 
result of' their educational experiences, are achieving academ-
ically in a manner that is commensurate with their capacity 
to achieve. · 
The inwardly nervous father, hiding the real depth of his 
• 
concern, smilingly asks the principal, "How's my boy? How's 
he doing?" The accommodating principal, probably trying to 
obscure a lack of precise knowledge which mould be his, 
smilingly attempts a reply,- a reply whiCh may be compounded 
of half-truths and certain facts. The limitations of evalua-
tion proc·edures in many schools often make it difficult or 
impossible for a principal in au ch a situation to give a com-
pletely satisfactory and justifiable answer; yet, there is 
implicit in such a question a real challenge to the school. 
The ma.gni tude of the challenge should be fully appreciated. 
No school can IIE.ke a full and adequate report regarding )\ 
acceptability of' pupil performance unless it is accurate- !i the 
II li= ---
II 
II 
ll 
ly informed on two points: l) possible achievement ro, that II 
pupil; 2) actual achievement. A school that attempts to 
ba come so informed must uniertake two types of quantitative 
measurement. The first type aims to obtain a measure of 
the potentiality for academic achievement inherent in the 
individual; intelligence tests are the commonly used medium 
for securing such information. The second type involves the 
application or some criterion or criteria to the manifest 
operation of the potential; sueh criteria are usually and 
logically in the form of objective achievement tests an~or 
teachers' marks. The results or quantitative measurement 
are significant and meaningful only in proportion as the 
instruments and devices used are valid end reliable, and the 
procedures !'ollowed are sci en tifi oally and s ta tis tically 
sound. It naturally follc:rBs that all evaluation programs 
and all :Desearch relative to such programs should be executed 
in a way to avoid the pitfalls or superficiality and be so 
safeguarded that conclusions reached are tenable and defensi-
ble. 
Purpose .2!_ ~ Study 
The primary purpose of this study is to make a comparison 
between a composite measure of intelligence and teachers • 
marks and thereby examine the outcomes of pupil evaluation 
procedures in the eighth grade of a single junior high school. 
The findings should give an estimate of the extent to which 
the composite IEasure of eapaci ty and tead:lers' marks in the 
_j 
local situation show consistency. The composite measure of 
intelligence used in the study is based on three separate 
intelligence tests. 
It is not expected that a study of this kind should re-
veal perfect or near-perfect correlation between marks and 
intelligence, since actual achievement, which marks purport 
to measure, is influenced by a complex pattern o:f many dif-
ferent forces, of which intelligence is only one. In a 
contri ru tion to the Third Mental Measurements Yearbook, y 
Stanley Marzolf' refers to this point by saying that school 
marks are contaminated by other factors than intelligence, 
such as health, diligence, teacher proficiency, and the like. 
He states further that while it is true that school marks do 
not constitute a perfectly desirable criterion, we have a I 
right to expect that an intelligence test will show some ill 
I 
relation to them. j 
Rel ia bi litz and validity 5!!. Int ellie;enc e Measures 11 
A score from any single intelligence test has limitations 1 
on its reliability due both to error of measurement within the '\ 
test and to variation of pupil performance from tine to time. 
Vlhile users of' tests should endeavor to secure instruments 
that have proven a satisfactory degree of reliability, they 
must always be mindful of the fact that no tests have yet 
been devised that are truly precision instruments. Even a 
y Marzolf, Stanley s. "Review of Kuhlmann-Anderson Intelli-
gence Test", The Third Mental Measurementt_Jearbo£k~~uros, 
=--=-====-=-,----,-·--=- Rutgers Un~versT_ty_ Pres~ ,_New lir~wi:Ck ~12-42..t-P-P-·~~~8'=!_ !=.=~=tt=~==--
reported numerical coefficient of reliability is not entire-
ly dependable, since it is possible to use procedures that 
y 
will make the coefficient spuriously high. Guilford points 
out the fact that reliability is a relative matter and tha. t 
no absolute coefficient of reliability can be given for any 
test. He explains what all users of tests should realize,-
that the magnitude of the coefficient obtained for a given 
test is dependent not only upon the test itself, but upon 
a number of factors related to the test though extrinsic 
to the actual content. These include the method of scoring 
used, the experimental population, the specific means of de-
termining "r" from among several possible ways of establish-
ing reliability. It is understood that he is referring to 
techniques such as the "Test-Re-test", nAlternate Forman, 
and usplit Halvesn methods. 
It is obvious that in the midst of so much fallibility 
and uncertainty, schools have an obligation to investigate 
the reliability of the measures they are using. Furthermore, 
since there is sure to be some degree of unreliability in 
scores derived from any tests, the research worker who 
employs such scores has the problem of trying to find methods 
which will cancel out or compensate for the elements of error 
that derive from the unreliability of the measurement data 
I 
y Guill ord, J.P. Fundamental Sta tis tics !_!! Pa~chology and II 
Education, McGraw-Hill Book Company, New Yor , 1942~ 
pp. 273-274• I 
~ 
used in his computations. 
There is common agreement that the characteristic of 
vaJ.idi ty has priority over all factors cons ide red to be 
desirable or essential components of a test. Unless a test 
is reasonably adequate to measure the specific traits under 
consideration in a given situation, using that test at that 
time is analogous to using a yardstick to measure a man's 
temperat'UI'e. When investigating the validity of a test for 
a given purpose, there is need of clear-cut realistic think-
. y 
ing and practical judgrmnt. As Guilford bas mid, "The 
question,•Is this test valid?' should immediately be answered 
p 
by another question, 'Valid for wba t?' " ; ·That is to sa:y, 
regardless of the validity coefficients obtained in the 
standardization process, the instrument is invalid for the 
user unless it serves his specific and immediate purpose. 
· If it can be proved that the test adequately masures what 
the user desires to have measured at that time, it is a good 
test for him regardless of its -title or of its reported 
evaltiation in the educational literature. 
The truth of the above statements places the onus of 
, establishing genuine validity squarely on the shoulders of 
the test users. This necessitates continuous educational 
1/ Ibid, P• 273 
I 
I IL 
I 
I 
I 
I 
I 
I 
II 
-t 
--===== ~.---- !I Cronback has stated, "No research at the local level. 
test can be relied on for practical use until it has been 
validated empirically." An acceptance of his responsibility 
as a guidance worker, as well as his natural curiosity, 
motivated the writer to undertake the present study. y 
Cronback goes on to explain tb.a t in the process of 
empirical analysis, ene attempts to show that the test is 
correlated with some other variable and, therefore, measures 
the same thing. If the test does correlate with some other 
variable of known validity, we can say tbat in part it does 
measure the same thing; tbe size of the correlation (the 
instrument versos the criterion) indicates how well the test 
is predicting this criterion. 
Since the purpose of the intelligence testing carried on 
with the subjects of this study is largely to determine how 
ably .fitted the students are -to cope with the academic work 
of tbe school program and, since the degree o.f pupil success 
is measured by teachers 1 marks, teachers 1 marks were the 
chosen major criterion in this study. The degree o.f relia-
bility o.f this chosen criterion will be discussed in a later 
chapter. 
The questionable validity o.f teachers' marks was recog-
2/ 
nized at the outset. Guilford expresses his opinion rather 
6 
==L __ ~r 
bluntly: "•••••••••school marks as ordinarily assigned by 
teachers are rather poor metric material. Variations in 
meanings and standards from teacher to teacher and :rrom 
course to course are notorious. Most marks are neither 
very reliable, nor ver.1 valid indicators of achievement. 
, Marks o:rten have reliability in the range from .60 to • 80 
and their validites are unknown." 
!I Cronback expresses the same doubt regarding the valid-
ity of school nu;rks when he states, "Apt! tude tests are 
validated against marks earned in school. When a test :rails 
to predict a rating, one cannot say whether this is the :rault 
of the test or of the rating." The writer believes the 
investigation should be continued at that point in an eff'ort 
to determine whether the prediction instrument or the cri-
terion is the more valid measure. 
Some part o:r the study was devoted to a comparison o:r 
measured intelligence with school achievement as indicated 
by results of standardized objective achievement tests; 
however, this was secondary to the main problem. 
Summary 
It seems clear that the problem of comparing measured in-
telligence with school achievement as rated by teachers' 
marks merits investigation. The results of such a study 
!/ Cronback, Lee J. Essentials of Psychological Testing, 
Harper and Brothers, New York, 1949, p. 56. 
. !I 
I p 
' 
are likely to rev&al needs f:or extended examination and explo- ll 
ration in order to find ways to remedy weaknesses that have 
been found in either the testing program or the marking 
sys tam, or in both. 
may be improved. 
In such ways existing school practices 
The writer is a ware that quicksands surround any attempt 
1 to make sound comparisons between two sets of variables when 
the validity and reliability of both are to a degree problem-
atical; however, since in this case such sets of variables 
are an integral part of routine school, practices, they are 
important enougi:l to be war thy of examination. The fact of 
impurities in the data must be faced and accepted with the y . . 
realization that, as Guilford says, the accuracy of the 
predictions are reduced accordingly. 
Cognizant of the pitfalls, the writer has endeavored to 
take due precautions. That is one of the reasons why be chose 
to use a composite of three different measures of intelligence 
rather than to base his measure of capacity on the outcomes 
o:f a single test. Additional care was taken with respect to 
statistical procedures. The dissimilar scales pertaining to 
, capacity and to each area of achievement were recons true ted 
into comparable scales; i.e., scales with a common point of 
I 
' 
lj 
reference and composed of equal-sized units, like the spacing 'I 
Guilford, J.P. Fundamental Statistics in Psychology and 
Education, McGraw-Hill Book Company, New York, 1942, 
p. 288. 
I 9 
~-JI 
of rungs on pairs of twin ladders. This made it possible to 
go from scale to scale and make direct comparis@ns between 
capacity and achievement, since a uniform mode of interpre-
tation could then be applied to both sets of data. At the 
same time care was taken not to do violence to the basic 
truth of the data. Also, the aim through.ou t the work has 
been to adhere to techniques that are reasonably simple and 
1 practical; i.e., techniques which can be followed and compre-
hended by educators wno are not statisticians. 
It is assumed that findings from a study of this type 
would be accepted with the proper amount of conservatism 
and that any follow-up procedures whi cll. migtl. t be undertaken 
would be planned and directed with due caution. 
II 
1 
CHAPTER II 
REVIEW OF RESEARCH 
It seems impossible to find in the literature any studies 
which will help appreciably in the development of the problem 
here proposed. Workers in the field of educational psychology 
and educators in general have, over a peri od of 
I 
thirty years or 1 
thumb technique ! more, made earnest attempts to evolve a rul e of 
'I which would make it possible to determine vdth relative ease 
which pupils were and which were not working up to capacity . 
one proposal followed another only to have general workers ! 
in t h e field point out the erroneous assumptions upon which the 
I 
proposals were based. There are ccrtsin fundamental principles II 
• • II 
1 in educational measurements and stat1stics wh1ch must be recog- 1 
I nized and acted upon if the proposed method is to be acceptable,: 
Such principles complicate the problem and make it exceedingly 
i difficult to develop an accept able method. ~~ 
I Certain research wor ke1•s seem to have recognized t h e 
1
1 obstacles and others seem to have been unaware of them or else 
I 
II 
assumed that they were too unimportant to merit consideration. 
Prescott,..l:las a part of his doctoral dissertation, made a 
I 
tnost thorough and comprehensive survey , not only of all the techni~es for measuring capacity / achievement relationships a ~ 
1/ Prescott, George A., The Development of an Improved Method 
-- of Making Capacity- AcEievement CompariSons, Unpublishe d 
I Doctor's Thesis , Boston University, Boston, Massachusetts, 1950 . 
---# -- --==--=-- --- - - ---
II 
l 
1 t~ey appeared in the literature from 1920 on, also of the 
critical and evaluative articles that registered the reactions 
I! 
of psych ologi sts and measurement specialists as proposals were 
I 
made known . 
starting with Franzen's Accomplishment Quotient in 1920, 
one method followed another as each author thought he had 
evolved a new technique which eliminated the fallacies of those 
which preceded his own. Prescott selected ten of t h e most 
widely publicized methods and subjected t hem to thorough 
analysis. Each one of them was found wanting in some respect. I li 
Some of the major and more serious obstacles in developing ' 
a method for comparison stem from .t he fact that each distribu- ,, 
' tion of measures in the two or more variables is peculiar to 
t h e group on which the measures were made. There are, in the 
raw data, no common zero points and no common units of measuPe 
with which such scales can be compared . Each has its own 
central tendency and its own mode of vaPiabili ty . Conseque n tly ,
11 I 
the worker with the data must find some way to equate such 11 
scales, t hat is, he must cancel out the differences in central ~ 
tendency and variability before comparisons between the two 
variables can be made . 
There are additional difficulties that pertain to the 
validity and reliability of the instruments by means of which 
the data were obtained. Convinced t h at the historical 
literature offered little or nothing which would be of aid, 
other than to point out t h e errors to be avoided, the writer 
1_-
I decide d that he must approach his problem with no specific 
I I techilique in mind, other than to treat his data according to 
II recognized statistical principles and evolve a method which 
I would serve him in his local situati on. 
I 
I 
1_2 
II 
'I 
,, 
jl 
,, 
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'i \~ CHAPTER III 
li BACKGROUND OF THE STUDY 
/l Sub.lects Selected 
! The Rundlett Junior High School in Concord, New Hampshire, 
is the school where the study here reported developed. The 
number of subjects was perforce limited to those for whom 
complete data were available. Since the measures of intelli-
gence spanned a two-year period, such matters as illness and 
family migrations resulted in a lack of some data for certain 
pupils. This necessitated excluding from the study thirty 
Considera-
tion was given to the characteristics of those thirty. It 
was decided that the group did not represent any restricted 
segment on the scale of intelligence or any concentration of 
other traits which would significantly affect the representa-
tiveness of the remaining group; therefore, the final assump-
tion in selection was that the thirty pupils not included re-
present a random sample from the total population of 190, 
and that the 160 included in the study constitute a normal 
eighth grade. 
Larger Aspects of the Study 
As previously stated, the intent of this study is to es-
timate the extent to which teachers' marks in the eighth 
grade of a single junior high school reflect measured intelli-
gence as represented by a composite score based on three 
mental tests. 
The present study is one phase of a mare comprehensive 
investigation, the ultimate purpose of which is to determine 
the degree of prognostic significance of a series of intelli-
gence and achievement measures used in individual counseling 
at the eighth grade level. The counseling referred to is for 
the express purpose of making it possible for each individual 
pupil, with the aid and consent of his parents, to plan a 
suitable and personally-tailored four-year program of second-
ary study. Since intelligence and achievement test scores 
are a significant part of the data on the basis of which each 
pupil plans his program, and since the counselors consider 
such scores when predicing the probable degree of future aca-
demic success for each pupil in his chosen program, there is 
much concern regarding the validity and reliability of the 
intelligence and achievement measures used. 
Community Background 
Concord is a relatively small city, 28,000-29,000, and is 
the capital of the State of New Hampshire. A large percentage 
of the gainfully employed are in state service. While the 
city is in no way an industrial center in the usual sense, the 
labor force is noted far the inclusion of a large percentage 
of highly skilled operators and technicians. The largest 
single industrial concern, the Rumford Press, is the home of 
nationally and internationally known periodicals such as the 
Atlantic Monthly and Readers' Digest. The Bos ton and Maine 
===== --- - -- ----------- - ---- -====--~-~~-~~~======--,Jf===c-== 
Railroad repair shops employ several hundred men. There are 
about a hundred additional small industries diversified in 
nature. This type of community offers marked economic sta-
bility. Although it bas been said, probably with some degree 
of exaggeration, that Concord was one city which did not know 
there was a depression in the thirties, there is little if any !I 
concentration of great wealth. In many ways Concord would I 
seem to be comparable wi tb. many other American cities of equal 
size, largely independent of any specific industrial develop-
ment. 
Concord School System 
Concord schools are established on the 6-3-3 plan. Re-
sponsibility for school management is vested in a rotating 
nine-member school board, three members elected each year for 
a three-year term. Elections of board members and appropria-
tions of school funds are executed at a school district meet-
ing entirely apart from municipal elections. Teaching person-
nel and residents in general believe there are advantages in 
having the conduct of school business separate from the en-
tanglements of general municipal government. 
The school building program has not kept pace with modem 
trends but, considering certain physical limitations, eduea-
tiona! policies have been in general progressive. Concord, 
e New Hampshire, in 1910, was one of the first three cities of 
the country to adopt the Junior High Plan. It is over thirty-
mentally retarded ~~~-~ 
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five years since special classes for the 
were established as an integral part of the regular school 
system; the effectiveness of the special class program at 
present is known throug}:l.out New England. Formal guidance 
and pupil personnel services were looked upon with favor 
early in the emergence of ths national formal guidance move-
ment. The junior high school is one of the few schools of the 
state with two full-time non-teaching guidance counselors in 
addition to the principal. 
t 
Comparatively adequate personnel records facilitate the 
functioning of the guidance program. Individual file :t'olders, 
imprinted to serve as cumulative record cards, serve also as II 
containers for anecdotal records, information relative to test !. 
results, etc. A rather comprehensive if not completely co-
ord.inated measurement program is in operation. In addition 
to many group tests of intelligence and achievement, each 
pupil is given at least one individual Binet test during his 
elementary career • 
• 
Rundlett Junior High School 
The junior high school includes grades seven, eight, and 
nine. Normal enrollment is between 750 and 800, but the de-
pression birth-rate of the late thirties is, as in many other 
communities, presently resulting in a somewhat reduced junior 
high school population. The staff, including the principal, 
numbers from thirty to thirty-two. 
Due to inadequate housing facilities, the junior high 
population is in two buildings,- grades eight and nine in the 
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main building and grade seven in the annex. Both buildings 
are directly under one administrator, the junior high princi-
pal, who is assisted by a sub-principal in charge of the 
annex. A dean of boys and dean of girls, both non-teaching , 
serve as guidance counselors for both buildings. 
Instruction in all three grades is on a departmental basis. 
So-called "homogeneous grouping~ according to academic ability , 
and power, is an established policy in the seventh and eighth 
grades of the school. Administrators and staff in general are 
fully aware that this practice is frowned upon by many edu-
caters. The comparative advantages and disadvantages have 
been carefully weighed; the considered opinion of the total 
staff is that, properly safe-guarded, the procedure is edu-
nated. 
vfuen seventh grade groupings are determined, prior to the 
opening of the school year~ a very thorough study is made of 
each pupil's personal record. Consideration is given to 
general intelligence as indicated by available IQ scores, to 
=--=- ==------
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to previous academic achievement as indicated by teachers' 
ranks, to results of standardized achievement tests with 
I 
special attention to reading scores, to age, to social and ' 
emotional maturity, to the size of the school which the pupil II 
previ ously attended, and to the previous school's standard 
of marking if that can be determined . Eight local elementary 
schools promote pupils to the seventh grade and each year a 
relatively small number of pupils enter from outside schools. 
After heterogeneity has been reasonably reduced, and seven or 
eight rank-order divisions have been formed, pupil placements 
are always considered tentative. Staff meetings are held 
from time to time during the schooi year to consider and de-
termine needed pupil transfers. Over-all revisions of group-
ing are made again at the end of the seventh grade to become 
effective upon promotion to the eighth. I All home room enroll- 1 
menta and all enrollments in extra-curricular activities are 
made with complete disregard of academic homogeneity; thus, 
such units always represent cros s-sections of the total grade, 1 
or even of the whole school for certain activities. The 
arbitrarily chosen sequence of letters by which rank order of 
divisions is known, never follows the "A" "B" "C" sequence 
used on report cards; furthermore, the sequence is changed 
each year so that over a period of time a letter designation 
does not become automatically associated in the minds of the 
pupils with either superior or inferior performance. There 
I 
is definite understanding by the staff that for any teacher to 1 
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make reference to "good" or "bad" divisions is a serious 
breach of order. Teachers are not blind to the fact that 
pupils are usually aware of the extremes of classification; 
however, with a minimum of emphasis placed on the signifi-
cance of such categories, pupils appear to accept the arrange-
ment without undue concern. The rank order of groups through-
out the middle range of ability is naturally less apparent. 
The staff is firmly convinced that these procedures in-
crease the effectiveness of instruction without adversely 
affecting the achievement of the important goal of good 
mental hygiene and good social adjustment for pupils. 
There were seven rank order divisions in the eighth 
grade on which this study was based. The 160 subjects of 
the study were about evenly divided among the seven groups. 
~-----
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CHAPTER IV 
EL~IENTS OF THE STUDY WITH RESPECT TO POPULATION AND INSTRU-
NENTS USED 
Just as a builder considers it necessary to explore first 
the nature of the ground on which his structure is to stand, 
the writer believed it essential, before attempting capacity 
achievement comparisons, to examine characteristics of the 
group on which the study was to be based; i.e., the normality 
of the group with respect to chronological age and to 
"brightness". The degree of normality can be measured in 
terms of the group's approach to specific levels of age and 
of brightness that have been established by analysis of other 
eighth grade groups in different communities. 
Chronological Age 
The age of the local group was compared with reported 
national norms for the second month of the eighth grade. The 
reason for making the second month the basis of comparison 
is that, as will be more fully explained later, the mental 
ages obtained from all three intelligence tests used in the 
study were computed as of October 31 of the eighth grade. 
The Supervisor's Manual for the Metropolitan Achievement Tests 
reports thirteen years and seven months as the average age of 
pupils in the second month of the eighth grade,- this age 
based on the normative data collected at the time of the 
national standardization program for the Metropolitan Achieve-
jl 
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ll ment Tests. 
study , as of 
The median age f or the 160 subjects of the local 
October 31, 1950, was thirteen years four months , 
II 
II three months 
!I Preliminary 
younger than the national median . (See Table I, P. 22ll) 
considerations early in the st~:tdy had indicated llj 
'1 the need of car1~ying out a double-track i n ves tigat ion in terms 
,1 of boys and g irls separately . Analyzing the age data b y sex 
I as well as for the total g roup bring s to light certain inter-
1 
II esting facts . The concentration of age scores around the 
II national me dian is - much greater for g irls than for boys. The 
I greater dispersion of boys' scores means that, while 66% of 
I 
p the tot a l g roup fall within the normal twelve-month range 
I 
(plus and minus six months from the national median), only 
58 % of the boys are within t hat range as contrasted with ?3~~ 
~ of the girls; similarly, 12% o f the total group are above the 
1 
middle rang e in a ge, but this number is so divided that only 
,, 
7% of the girls are above, while 18% of the boys are over age. ~ 
II Stating the above facts in another way, we may say that 93% I 
I 
1 
o f the girls as a g ainst 82% of the boys are within t h e normal 
a ge range or younger. Apart from the age differences between 
l1 boys and girls, it seems evident that the total group is some-
'I what younger than eighth grade populations in single com-
Th.is situation can be ecplained !' muni ties throughout the country. 
l by t he local school entrance regulations and by the promotional 
lj policy. 
I 
I At the time the present group started primary school or 
, kindergarten, local regulations set a minimum age of four 
2 
22 
., 
years and eight months for entrance to kindergarten and five 
years eight months for entrance to first grade; however, 
exceptions were allowed in cases of individuals who passed 
certain tests administered by kindergarten teachers. Even 
without th~ effects of those who entered under age by reason 
of passing tests, the median entrance age of those entering 
kindergarten was five years two months and of those entering 
first grade was six years two months. If the groups pro-
greased normally without retardation or acceleration, the 
median age at September 1 upon entrance to the eighth grade 
would be thirteen years and two months. By October 31 ·the 
median age would be thirteen years and four months. The 
promotional policy prevailing during the elementary careers 
of these boys and girls tended to foster normal progress of 
students. During a period of about five years promotions 
were very .close to 100% on the basis of chronological age. 
Thus, it seems reasonable to make the assumption that 
the girls as a group entered school at the normal local age 
and progressed to the eighth grade without a significant 
amount of either retardation or acceleration; however, it 
seems quite possible that the fact of 18% of the boys being 
over age (in terms of the national norm range), as compared 
with 7% of the girls, may mean that such cases of non-
promotion as did occur were among boys rather than among 
girls. Personnel records have not been examined to test the 
truth of this assumption. 
_jl 
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Mental Measures: Measure of Power; Measure of Brightness 
The population has been described with respect to 
chronological age. For deeper insight into the significance 
of factors revealed by the main study, it is essential also 
that the group be examined and described in terms of its 
brightness. The writer, at the risk of belaboring a point, 
desires first to make a clear distinction between two 
concepts: 1) measure of power; 2) measure of brightness. 
1) Measure of power: When we search for an index figure 
to describe a specific level of intellectual power present 
in an individual at~ given time, we have to think of that 
level quantitatively as representing an accumulation, in 
sequence, of a specific number of units of mental growth or 
development. The "unit" of mental growth referred to is a 
month of mental age. Successive levels of mental growth re-
present comparatively higher levels of power. If one indi-
vidual has gone through a process of mental maturation whereby 
he has arrived intellectually at a level that represents the 
acquisition of ninety-five units of mental age growth, he is 
presumably then at a point, regardless of his chronological 
~' where his intellectual power is greater than that of 
another individual who has acquired only ninety units of 
mental age growth. Theoretically at least, then, the first 
individual, again rega.rdless of his chronological age, is 
capable of performing mental tasks of a more difficult order 
than is the second individual. Thus, a mental age score is 
I 
I 
I I ry. 
the logical measQre to QSe when we are in need of a qQanti-
tative description of specific gross power. 
The reader is warned of one soQrce of error in interpret-
ing the mental age concept as a measQre of intellectQal power. 
The fact that the two levels mentioned represent in one case 
a total scale of ninety-five Qnits, and in the other case a 
scale of ninety Qnits, does not imply that the first scale 
coQld be divided into minety-five Qnits of equal size, and 
the second scale into ninety Qnits of eqQal size, with all 
of the Qnits of both scales eqQal in size to each other. The 
writer is here calling the reader's attention to the fact 
that mental age Qnits are not eqQal to each other at all 
periods of growth. ThQs, the differential between ninety 
and ninety-five months of mental age may not represent the 
same qQantitative growth as the differential between eighty 
and eighty-five months of mental age, althoQgh in both cases 
there is a nQmerical differential of five Qnits. It was in 
recognition of this essential trQth that the writer spoke of 
the individQal as acqQiring Qnits of mental age growth 
11 in seqQence 11 ; if the Qnits were all of eqQal size the 
seqQence WOQld have no effect on the growth CQDVe. 
To SQmmarize this section of the discQssion, when we are 
concerned ~ith relative intellectQal power among different 
members of the same _groQp at a given time, as will be the 
case later in the stQdy, mental age scores,- measQres of 
power,- are the proper scores to Qse. 
2) Measure of brightness: When we are concerned with the 
amount of intellectual power possessed by an individual in 
comparison with that which we have a right to expect him to 
possess Q!! the basis of his ~' we are thinking in terms of 
the individual's brightness. 
It is conceivable that one of two individuals might have 
a greater degree of gross intellectual power than another 
and yet not be the brighter of the two individuals as 
"brightness" is commonly understood . The point is, that if 
the degree of power is only what one would expect for the 
age of the individual, that individual is not considered to 
be particularly bri~ht. To be specific: One of two certain 
children is found by mental measurement to have a mental 
age of eighty-four months. The second is found to have a 
mental age of seventy-two months; but, assuming the measures 
to be valid and reliable, it can be shown that the second 
child, (MA:72), is much the brighter of the two, since he 
is actually only five years old and the other child, (MA: 84), 
is seven years old. That is, the seven year old child would 
normally be expected to have a mental age of eighty-four, 
since his chronological age is eighty-four months, and for 
him that mental age represents just normal mental growth. 
By the same token, the five year old child would be expected 
to have a mental age of sixty months in keeping with his 
chronologica l age; since he actually has a mental age of 
seventy-two months, he has much more intellectual power than 
we have a right to expect him to possess and is, therefore, 
much the brighter of the two children. 
We find a way to express this relative degree of bright-
ness when, by means of a ratio, we compare each individual's 
men tal age to his chronological a.ge. The first individual's 
ratio is then 84 (MA) I 84(CA). l'lhen the indicated division 
is carried out and the quotient multiplied by 100, the 
result is a score of 100, which is the measure of the child's 
brightness. It is no doubt obvious to the reader that in 
the psychological vocabulary this score is his Intelligence 
Quotient,- his IQ. The same process with the younger child 
gives the ratio ?2 (MA) I 60 (CA), which yields a score of 
120 as his "measure of brightness"; i.e., his Intelligence 
Quotient or IQ. The IQ score of 120 for the younger child 
makes it very evident that, on the basis of measured intelli-
gence, he is the brighter of the two children. 
The point here made is that a measure of brightness 
involves comparison of actual with expected intellectual 
power on the basis of age, and that the IQ is therefore the 
proper measure to use when the immediate concern is relative 
brightness; however, this endorsement of the IQ is not in-
tended as an endorsement of the ratio IQ in preference to 
the deviation IQ. 
Returning to a description of the local group with 
I respect to brightness, there was obvious need of considering 
I intelligence test data. Distributions of IQ scores had to 
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be examined and the pattern of distribution defined. Only 
by this means could it be known whether or not the subjects 
of the study were normal in brightness as compared with 
si~ilar grade groups in other communities. Since the 
subjects, particularly the girls, were found to be somewhat 
younger than the normal age range for the grade, they should 
be at least as bright as comparable grade groups or there 
might be some question of their power to cope with a normal 
eighth grade progre~ of study. 
Instruments Used for Measuring Intelligence 
Brightness of the group was evaluated on the basis of 
three intelligence tests, as follows: 
Stanford-Binet, Revised, Form L 
Kuhlmann-Anderson, VII-VIII 
California Mental Maturity Total, Intermediate S-Form 
A percentile plotting of the distribution of IQ scores 
for all three tests brought to light a number of interesting 
facts. (See Fig.I, p. 29). \'lhile the group median was 
somewhat higher than normal for all three tests, there was 
marked contrast in the variability of distributions from 
test to test. The question regarding the normality of the 
group with respect to brightness could be answered in the 
affirmative. 
Local Brightness Compared with National Norms 
Comparison of local test results with national norms as 
reported by test authors is as follows: 
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of the Stanford-Binet, state that 204 thirteen*-year old 
children included in their norm sample attained a mean IQ 
(smoothed) of 102.8. This compares with 107.7 locally on 
the same test. 
gj 
Kuhlmann-Anderson , report that 424 children with a mean 
chronological age of thirteen* years included in their norm 
sample attained a mean IQ of 99.5. The local mean was 100.7 
on the same test. 
*~Thirteen" years of age was not definitely defined 
as to the specific month or range of months to be included 
as an integral part of age "thirteen".) y 
The authors of the California Mental Maturity Test are 
less specific. They state that the fiftieth percentile rank 
of IQ's for the "normal population" is 98-102. The local 
median was 102.8 on the Intermediate S-Form. 
The Office of School and College Relations at Boston 
University, on the basis of data gathered in a New England 
regional testing program repeated annually over a period of 
several years, reports a New England Median IQ of 98.4 for 
eighth grade pupils on the California Total Test of Mental 
11 
y 
. Terman, Lewis M. and Merrill, Maude A. Measuring Intelli-
gence, Houghton Mifflin Company, New York,l937, p.35 
Kuhlmann-~derson, Master Manual Kuhlmann-Anderson Tests, 
6th Edi tiCm, Personnel Press, Inc. , Baltimore, Md. , 
1952, p.27 
3/ 
Los Angeles, 1946, p.6 
Manual of Directions, California Short-Form Test of Mental 
Maturity, Intermediate S-Form, California Test Bureau,~
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Maturity. 
The somewhat hi gher than normal central tendency for all 
three of the IQ distributions seemed to indicate a measure of 
I 
11 brightness that compensated for the slightly below normal 
I • 
chronolog1cal age . The net ef f ect should be a degree of 
I intellectual power approximately equal to that of normal 
eighth grade groups in other communities; accordingly, we have 
a ri ght to expect their perforr:1ance to be typical. 
Th e marked differences in variability o f distributions 
, were worthy of attention . Pactors of administration and 
I 
1 correction of tests were g iven atten tion . The Stanford-Binets 
II 
were all administered during the sixth grade by the same ex-
aminer, a test specialist with many years of experience, hold-
ing a Binet certificate earned at Harvard University. The 
fact that t h e examining was all done by one person should 
I 
jl rninimi ze the differences in indivi dual I Q ' s that might be the 
1 
result of variations in subjective judgment from examiner to 
1 
examiner. Th e California Test of Mental Maturity was part 
I 
of a test ing service engag ed from the Office of School and 
11 College Relations at Boston University. The answer s h eets 
~ were scored on IBM machines , eliminatin g possible errors of 
• I 
11 hand-scoring . The Kuhlmann- Anderson Test was administered 
:I 
· and corrected by a single individual, the junior high dean of 
I 
boys . Although the test had to be administered seven times 
• because of t h e seven divisions, the fact that it was all done 
by the same person would seem to insure a better than average 
II 
I 
II 
degree of uniformity of administration; also, the fact that 
all of the correcting was done by the same person, known to 
be a conscientious worker, should further increase the relia-
bility of scores from pupil to pupil. 
There is a possibility that the Binet examiner tended 
toward liberality in allowing credit for doubtful answers. 
That would account for a possible inflation of the Binet 
median; however, such a practice, followed consistently, 
would have no significant effect on relative placement of 
scores and would therefore have no detrimental effect upon 
the reliability of capacity/achievement correlations. 
Apart from irregularities in test administration or 
correction, there are certain measurement principles which 
can account for differences in variability of IQ distributions. 
Different intelligence tests are constructed by psychologists 
and technicians who have differing concepts regarding the 
nature of intelligence. It follows that the content and type 
of mental exercise vary from test to test according to the 
author's basic theory of intelligence. Different populations 
are used to establish norms for different tests, resulting 
in different amounts of variability. Different methods of 
computing IQ's for different tests, particularly in the 
extrapolation for the purpose of determining extreme scores, 
have an effect upon variability of distribution. As a result 
of all these conditions, IQ's are not comparable from test 
to test and must be equated before comparisons can be made 
II 
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or composite IQ 1 s derived. 
Comparison of Boy and Girl Brightness on Separate Tests 
Before going on to obtain a composite IQ score, attention 
was given to comparative brightness of girls and boys, as 
measured by each of the three different intelligence tests. 
While the median for the total group on the Stanford-Binet, 
as shown in Figure I,was considerably above norm, the differ-
ence in the mean for girls and boys (See Table II, p. 35 ) 
was only a single IQ point. There was no substantial differ-
ence in the IQ distribution for girls and for boys at any 
part of the range. There appeared to be an inconsistency in 
terms of results by sex between the Kuhlmann-Anderson and the 
California :M·ental Maturity. The median IQ scores for total 
groups on both tests were somewhat above the national median. 
vv1:1en broken do·wn by sex, the girls' mean IQ score on the 
Kuhlmann-Anderson exceeded the boys' by more than three IQ 
points, but on the California Mental Maturity the sex differ-
ence was practically reversed. (See Table III and IV, p. 36, 37 
Here were three intelligence tests, widely used and 
generally accepted as valid and reliable for the purposes 
intended. There was every reason to believe the tests had 
been properly administered and scored. Yet, 160 subjects 
I taking each of the three tests within a two-year period 
I 
(the group tests were taken within a two-month period) 
obtained scores that showed marked differences in variability 
of distribution, and, when distributions were broken down by 
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sex, the sex differences on two tests were contra-directional. 
It would have been hazardous indeed to choose one test 
and say, "The results of this test will be the measure of 
brightness". The alternative was to arrive at a single more 
reliable and more valid measure of brightness by computing a 
composite IQ score based on all three tests. 
Equating IQ 1 s 
It has been previously stated that IQ scores are not 
comparable from test to test until they have first been 
equated. Distributions for the total group on all three 
tests had previously been plotted on a Normal Percentile 
Chart (Fig.I, p. 29 ). It was decided to use the Binet 
results as the basic scale and equate each of the other IQ 
distributions to the Binet. Readings were taken at selected 
equi-percentile points on both the Binet and the Kuhlmann-
Anderson distributions. Those points were then plotted on 
an equi-percentile conversion chart, and a line of relation 
(Binet/Kuhlmann-Anderson) was drawn. (See Fig.II, p. 39) 
It was then possible to read off corresponding IQ 1 s of one 
test in terms of another. A like procedure was followed for 
equating the California Mental Matllrity Total IQ scores to 
the Binet (See Fig.III,p. 40) From the two conversion 
charts a complete table of comparable IQ scores was set up. 
A copy of this table is given as Appendix A. The next step 
was to convert all individual Kuhlmann-Anderson and California 
Mental Maturity Total IQ scores to equated IQ scores in terms 
Equi-percentile Line of 
Relation between Obtained 
IQ Scores of Stanford-
Binet, Revised, Form L, 
and Kuhlmann-Anderson, VII-
VIII, for 160 Grade 8 
Pupils, Rundlett Junior High 
School, Concord, New Hamp-
shire, 1950-1951. 
Dotted line shows equiva-
lence o~ Binet Score 105 
and K-A Score 97. 
I I 
I I 
Equi-percentile Line of 
Relation between Obtained 
IQ Scores of Stanford-Binet. 
Revised, Form L, and Cali-
fornia Mental Maturity 
Total, Intermediate S-Form, 
for 160 Grade 8 Pupils, 
Rundlett Junior High School 
Concord, New Hampshire, 
19.50-19.51. 
Dotted line shows equiva-
lence of Binet Score 114 an 
CMMT Score 108 . 
I I 
I ! 
~ I i 1 I 
II ~ I I 
I I 1 I 
.e 
I 
II 
jl 
II of the Binet. 
I~ scores, related to a co~non mean and a con~on standard 
l deviation. It was thereby legitimate to average the three 
11 IQ scores and arrive at a composite measure of brightness, 
I 
11 but, and the statement is worthy of emphasis, it would have 
lbeen a math ematical and a statistical error to average the 
I 
t h ree I~ 's, if they had not first been equated. 
II Comparison of Boy and Girl Brightness as Measured bv 
I -- --- ~ 
!1 Composite IQ 1 s 
H A distribution of the composite IQ 1 s by sex was plotted 
II (See Fig. IV, p. 42) Th e same distribution has been shown 
graphically in a somewhat different form in Table V, p. 43. 
l
l rf any final conclusion can be drawn from the evidence of 
j t hese intelligence test data in terms of I~ scores it is t h at 
IJ 
there is probably within the total group a slight sex differ-
~ ence of brightness in favor of the g irls . Interpreting this 
' conclusion in the light of the age differences, g irls slightly 
! younger, it would probably mean that there is no substantial 
I differen~e in intellectual power when the girls are compared 
I 
1 vd th the boys . 
I 
Summary of IQ Data 
'I'he reader 1 s attention is called to a final summary of 
IQ da ta in Table VI, p. 44. The intercorrelations of the 
I 
It 
II 
I, 
I 
II 
I 
!I . 
I 
I 
I 
II 
NORMAL PER ENTILE CHART 
Grade or group No. of cases (Examination) Form Examiner 
Variable I c. Kelly 
Variable II 
Score Freq, Sub, Per Score Freq, Sub, Per 
1tervals 'ncies totals cents intervals 'ncies totals cents .1 .2 .3 .4 .5 1 2 3 4 5 10 40 50 60 
' I 
Median 106.6 Median 108.0 .1 .2 .3 .4.5 1 2 3 4 5 10 20 30 40 so 60 
Standard Deviation Scale 
Graphs by 
70 80 90 
70 80 90 
School 
95 96 97 98 
Figure IV 
By Arthur S. Oti . 2 
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Distribution, boys and girls 
separately, of Composite IQ 
Scores based upon thre~ in-
telligence tests as indi-
cated. 
Legend: 
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TABLE VI 
Intercorrelations of Obtained Ratio IQ 1 s based upon three 
Intelligence Tests as indicated, administered to 160 Grade 
11 
I' 
li 
8 Pupils, Rundlett Junior High School, Concord, New Hampshire, 11 
1950-1951 il 
Stanford-Binet, 
Revised,Form L 
(Admin. at 6th grade 
level, 1948-1949) 
Kuhlmann-Ander son 
(as above) 
Kuhlmann-Ander son 
VII-VIII 
(Admin.Dec.7, 1950) 
,76 
California 
Mental Maturity 
Total,Int.S-Form 1 
(Admin.Oct.31,1950) II 
.78 
.78 
Summary of Distributions of Obtained Ratio IQ's based upon 
three Intelligence Tests as indicated, administered to 160 
Grade 8 Pupils (72 Boys, 88 Girls), Rundlett Junior High 
School, Concord, New Hampshire, 1950-1951 
Mean S.D. 
Total Boys Girls : Total Boys Girls 
Stanford-Binet 
Rev.Form L. 107.? 108.2 107.2 : 15.6 14.6 16.0 
Kuhlmann-
Anderson 100.7 98.8 102.4 : 11.6 12.4 10.6 
VII-VIII 
California 
Mental 102.8 104.3 101.6 : 12.8 12.6 12.8 
Maturity 
Total 
Inter.S-Form 
Composite 
IQ Score 107.9 107.8 108.1 : 14.0 14.3 13.8 
-====o.-====-= =-==~~=~---- - --=~== 
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three tests, while moderately high, are far from perfect. 
We know that any correlation of intelligence measures is 
affected by the reliability and the validity of the measures 
correlated, as well as by non-intellective factors that enter 
and dilute the purity of the intelligence measures;however, 
on the basis of experience and information~eaned from the 
literature, we have reason to believe that each of the three 
measures, taken separately, is fairly reliable as well as 
valid. Yet the inconsistency of sex variations on different 
tests, as well as the magnitudes of the intercorrelations, 
would seem to justify a conclusion that each test is measuring 
a somewhat different composite of ability. Again we ha.ve 
evidence that mental ability scores are not directly compa-
rable from test to test. Analysis of the data also indicates 
beyond question that a single IQ is inadequate as a measure 
of an individual's brightness. 
Mea sures of Achievement 
Achievement was measured object ively by administering 
s t andard tests in the areas of English and arithmetic as 
follows: 
Stanford Achi evement Test, Language and Arithmetic, 
Intermediate , Form FM 
Cooperative English Test Cl: Reading Comprehension,Form R 
Progre ssive IvJathemat i cs Test, Advanced Form A, 
Ma thema tics Fundamentals jl 
The Stanford Test results indicated t hat pupils mea sured , 
=~; ____ _ 
I 
f sornewha t higher than mi ght be e xpected for t h eir g r a de level 
in mo s t of t h e subtests wh e n me an scores were comp ared with 
jl national n orma provide d in t h e manual . (See ~[lable VII) 
TABLE VII 
Summary of Distributions of Equated Scores with 
correspondin~ Gr ade Equivale n t s b a sed on Stanford 
Ach i e vement ~ests , L anguag e Arts and Arithmetic, 
Intermedi a te Porm Fivl , as a dmi n istered to 160 Grade 8 
Pup ils, Rundl e tt Junior Hi gh School, Conc ord, New 
Hampshire, June 1, 195~ 
stanford Ach ieve -
ment I n termediate Equated Score Grade Equ ivalent 
Battery Form FM 
Range Mean S . D. Re.nge Mean S . D. 
La.n~ . Arts 
Para . Mean . 45- 90 69 . 6 10 ., 0 5 .0-11 . 31 9 . 6 s:: 
..-4 § Word Mean . 50- 92 69 . 7 9 . 6 5 . 7-11 . 3,/ 9 . 6 
• H Ar-ilf-t 
Lang . Usag e 46 - 91 68 .4 10 . 5 5 .2-11 . 3,/ 9 .0 • 0 alO'tS 
,.dG) 
4 . 8 -11 . 3,£ 
G)()~ 
Spelling 43-91 62 . 1 11 . 1 7 . 7 ~ C7J s:: \l\ QS QS • 
Ar ithmetic 
,!l~HC\1 
~ C7J 0 
Comp . 48 - 95 67 . 8 9 . 6 5 . 4-11 . 3;:' 9 . 0 OaJG>~ H~'tS t:lt QS r-
j Reas . 50-102 67 . 3 9.6 5 . 7- 11 . 3,t t:lt tD H • 8 . 8 < .p bOr-i 
-
II One marke d exception to the g e n e r al level of achievement 
was i n spelling . Pupils were given t h e test in very early 
Jun e s o t h a t t he ir g r ade level a t the t ime was 8 . 9 . The 
Spe lling resul ts r ange d anywhere f rom pe r f orman ce t hat 
equal e d the l eve l e xpected o f pupils i n t h e l a tter part o f' the 
I f ourth g rade to bet t e r t h an t h re e month s t h rough the eleventh 
I I g rade , which was h i gher t h an the upper limits of the table 
p r ovi ded . Th e s t a n d ard deviation of scores was l a r ger in 
Spe llin g t h a n f or any oth er subject and t h e grou p mean wa s 
one year and two months below the expected grade level. These 
results were not inconsistent with results obtained locally in 
1 other years when the Stanford Spelling Test was administered. 
Some elementary teachers believe that a prevailing weakness 
locally in spelling is partly due to a lessening of emphasis 
on phonetic work in methods of reading instruction which were 
common for a few years. More recent modifications of in-
structional methods are once again returning to a somewhat 
I' 
increased emphasis on phonics. Some teachers are of the 11 
opinion that present instruction in spelling at the elementary 
level is more effective than formerly and that an improvement 
in spelling will be apparent when those classes reach junior 
high school. 
There was a very slight la.g in Ari thmetic Reasoning as 
' measured by the mean attained on the Stanford Test. In the 
areas of Paragraph Meaning, Word Meaning, Language Usage 
and Arithmetic Computation the group mean in terms of the 
equivalent varied from one to seven months above the expected 
level. 
II 
II 
The Cooperative English Test gave sub-scores in the areas · I 
of Total Reading, Vocabulary, Speed of Comprehension and 
Level of Comprehension. 
(See Table VIII) 
TABLE VIII 
Summary of Distributions of Raw Scores based on 
Cooperative English Test Cl: Reading Comprehension, 
Form R, as administered to 160 Grade 8 Pupils, 
Rundlett Junior High School, Concord, New Hampshire 
October 31, 1950 
Raw Score 
Range Mean S.D. 
Total Reading 16-62 37.3 9.9 
Vocabulary 16-62 37.8 8.9 
Speed of Comp. 19-66 37.1 10.4 
Level of Comp. 18-61 37.3 9.8 
The mean raw score of the local group in Total Reading 
was 37.3. The New England median at the grade level was 36.7, 
based on data collected by the Boston University Office of 
' School and College Relations. It would appear that,with the 
exception of spelling skills, the local group was at level or 
1 e. little higher in all the areas of language arts as measured 
by the instruments used. 
The performance of the local group in mathematics funda-
mentals as compared with New England norms based on data 
collected by the Boston University Office of School and 
College Relations was a little superior; however, the 
increments of advantage were only slight. The combined re-
I sul ts of the Stanfopd Arithmetic a.nd Progressive 1'-iathematics 
Tests would seem to indicate that the group was not retarded 
in the acquisition of skills in mathematics fundamentals. 
_:_j ~ See Table IX ) 
I 
I 
II 
I 
,J 
TABLE IX 
Summary of Distributions of Raw Scores based on 
Progre s sive Mathematics Test, Advanced Form A: 
Mathematical Fundamentals, as administered to 
160 Grade 8 Pupils, Rundlett Junior High School, 
Concord , New Hampshire, December 1, 1950. 
Raw Score 
Range Mean S.D. 
Total Mathemat i cs 23-77 44.6 10.6 
Addition 3-20 10.8 3.1 
Subtraction 5-20 12.4 3.3 
Multiplication 5-20 10.8 3.1 
Division 3-18 10.6 3.3 
Summary 
Examination of the subjec·ts in terms of age, brightness, 
and achievement as measured by s tandardized objective tests , lr 
I II would s eem to indicate a group somewhat younger than is common 1 
I 
at corresponding eighth grade level , a little above average in ·, 
brightness, and functioning at grade level or a little above 
in the areas of language arts and arithmetic, with the ex cep-
tion of a marked and general weakness in spelling. 
In regard to sex differences of the group in age a nd 
brightness, at the mean of the age distribution the girls are 
slightly younger, a much smaller percentage of girls than of 
boys are above the upper limits of the normal age range, and, 
on the basis of the composite IQ score, the girls are slightly 
, brigh t er. This degree of brightness is probably only 
----:.....-=-
II 
sufficient to compensate for the slightly younger age of 
the girls so that, in terms of comparative intellectual 
pol-Jer, there was no great difference between girls e.nd 
boys at the time of the study. 
l-
II 
CHAPTER V 
STATISTICAL TREATMENT AND ANALYSIS OF DATA 
Basic Problems 
Available data included obtained measures from the three 
, mental tests (Stanford-Binet, Revised, Form L; Kuhlmann-
Anderson, VII-VIII; California Menta.l Ma turity Total, Inter-
mediateS-Form), achievement test scores (Stanford: Language 
Arts and Arithmetic, Intermediate, Form FM; Cooperative 
English, Cl, Form R; Progressive Mathematics, Advanced,Form A), 
and teachers' percentage marks for each report card marking 
period. Three basic decisions were necessary before progress 1 
could be made toward actual capacity/achievement comparisons . 
The first and second decisions involved the problem of 
delimiting the over-all information relative to ability and to 
performance, and determining: 1) what, precisely,should consti-
tute the capacity measure; 2), what , precisely, should consti-
tute the achievement measure; 3) how should the raw indices 
of the capacity and achievement measures be treated statisti-
cally, in order that differences in means and variability of 
distributions would be canceled out and all scales would have 
a common zero point and be composed of common units of measure. 
If the last decision could be properly made and executed, all 
scales of achievement by subject would be comparable with each 
other and the achievement scales would be comparable with the 
capacity scale. 
Briefly, the three decisions were made as follows: 
DU Sl.v J) LIT!J HtroJt.y 
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1) use mental age scores to represent capacity as here under-
stood and treBt the mental ages statistically in a way that 
would make it possible to combine thre e scores based on 
mental ages obtained from three different tests, and thus 
• 
arrive at a composite capacity measure; 2) use the teachers' 
percentage marks as prepared for report card marking periods 
and compute a percentage mark that would represent a year 's 
work in each subject; 3) treat the subject marks statistically 
in the same way that the mental ages had been treated, deriv-
ing local standard scores and making all scales of marks 
comparable from subject to subject and from capacity to 
achievement. 
Mental Age as the Capacity Measure 
The concept of a mental age score as a measure of power 
was discussed in chapter III (See pp~4-~- The present need 
was for an index of relative potential performance of differ-
ent pupils on e. given segment of work at a given time. The 
reader would agree that a mental age score rather than an IQ 
score was the proper measure to use. If it were reasonably 
certain that mente.l age scores were valid and reliable, the 
assumption could be made that the rank order of mental ages 
within the total group, regardless of chronological age, 
would represent at least the rank order of power to perform 
the task at hand,- in this case the mastery of eighth grade 
subjects. 
Transforming Mental Ages to a Common Calendar Date 
The first computational and statistical task with mental 
age scores stemmed from the fact that the mental ages on the 
three different tests had reference to three different dates. 
The Binet test had been administered during the school year 
1948-49 in the second semester of the sixth grade, the Cali-
fornia Mental Maturity Test in October 1950 in the second 
month of the eighth grade, the Kuhlmann-Anderson in Decemoer, 
1950, also in the eighth grade. In order to evaluate degree 
of capacity at one given time in terms of mental ages, it was 
necessary that the mental ages should all have reference to 
the same date. It was decided to convert to mental age scores 
as of October 31; 1950,- the date when the California Mental 
J:1aturi ty Test was administered. By simple algebraic manipu-
lation of the formula ~..A/CA = IQ, the formula MA = IQ x CA is 
derived. Therefore, in order to derive a pupil's mental age 
as of October 31, 1950, for a given test, his IQ on that test 
was multiplied by his chronological age in months as of the 
selected date; the product was assumed to be his mental age on 
that test of October 31, 1950. It is admitted that this pro-
cedure involves certain assumptions that are not completely 
sound regarding mental growth rate; however, it is believed 
that, due to the relatively short periods of time involved,-
particularly in the case of the KuhlBnn-Anderson test, the 
degree of error is relatively negligible. Furthermore, there 
was no alternative if the plan to make a composite from the 
c.~ 
three separate mental age scores wa.s to be effected. Kuhlmann-
Anderson and Binet mental ages for all pupils were accordingly 
converted. It has been mentioned that the mental age scores 
for the California Mental Maturity Test Total were originally 
of that date. 
Converting Mental Ages to Local Standard Scores 
The lack of comparability of IQ scores from test to test 
was discussed in chapter IV, in reference to the work of 
equating the Kuhlmann-Anderson I Q's and the California Mental 
Maturity IQ's to Binet IQ's (See p • 38} Certain measure-
ment principles bear repeating,- that due to differences in 
test content and standardization populations, and to differ-
ent ways of computing the IQ's, the norms of one test may 
represent different degrees of mental maturity from supposedly 
corresponding norms on another test. Again, it is essential 
to reme mber that, for the foregoing reasons, IQ scores are 
not directly comparable from test to test. For some of the 
same reasons,- because of differences in variability of dis-
tributions due to dissimilarity of test content and of 
standardization populations,- mental age scores that are 
numerically identical on different tests do not necessarily 
represent, almost certainly they do not represent, corre-
s pondingly equal levels of power. 
Recognition of the lack of comparability of mental ages 
from test to test indicated the need of further statistical 
operations before the mental ages from the three tests could 
be combined. The data of Table X show substantial differences 
of both means and standard devisions from test to test. 
Table X 
Data Pertaining to Distributions of Obtained Mental Ages 
based upon three Intelligence Tests administered to 160 
Grade 8 Pupils (72 Boys, 88 Girls), Rundlett Junior High 
School, Concord, New Hampshire 1950-1951 
Stanford-Binet, 
Rev. L 
(Ad.l948-49) 
Muhlmann-
Anderson VII-VIII 
(Ad.Dec.7,1950) 
Cal. Mental 
Maturity Total 
Int. S-Form 
(Ad.Oct.31,1950) 
Mental Ages as of October 31, 1950 
Mean S.D. 
Boys Girls Total Boys Girls Total 
176.5 171.5 173.3 20.5 23.6 22.3 
159.8 163.9 162.1 16.3 14.1 15.3 
168.9 162.6 165.4 19.1 18.0 17.9 
In order to overcome the differences in variability from 
test to test, it was necessary to convert the mental age scores 
for each test into local standard scores, so that in each of 
the tests a pupil 1 s score would represent his performance in 
reference to the mean of the local group on that test;accord-
ingly, conversion procedures were carried out for each of the 
three sets of mental age scores, using the formula: St.Sc. = 
( X-~·1 ) 50 I 10 (S.D.)· As a result of these operations, the mean 
score of the distribution for each test became 50 and the 
standard deviation became 10. Tables of derived standard 
scores were set up for each test (See Appendix B). From 
r: 
. '. 
these tables each pupil 1 s mental age as of October 31, 1950, 
on each of the three tests, was translated into the corre-
sponding standard score. It should be clearly understood 
that in thinking of such scores in terms of relative power 
it is proper to think of each score's relation to the average 
score, which is 50. A score of 60 is one standard deviation 
above the average for the group,etc. 
Comoutation of Mean Intelligence Standard Score 
In order to arrive at a general index of power for each 
pupil it was decided to find the mean of the three standard 
scores corresponding to the mental ages obtained on the 
three tests. This figure represented the capacity score for 
each student. Since this capacity score was derived from 
three tests, it was far more valid and reliable than any 
score from a single test could be. Such scores are used re-
peatedly as one of the variables in making the capacity/ 
achievement correlations later on in the study. The score 
was defined as the "Mean Intelligence Standard Score 11 and 
will be so named throughout the remainder of the study. 
Trial distributions of teachers' ranks by sex early in 
the study showed marked discrepancy in achievement of boys 
and girls as measured by teachers' ~anks. The differences 
were so marked that it became apparent that correla.tions of 
capacity with achievement must be made separately on the basis 
of sex. There was the possibility that other factors than 
actual achievement might be operating in the teachers' 
measures of achievement. Insofar as such factors might be 
operating separe.tely and in contrasting ways for boys and 
girls, correlations with the sexes combined would becloud 
certain basic existing conditions. The correlations would 
tend to misrepresent the situation which actually existed. 
Comparison of Boys and Girls with Respect to Mean 
Intelligence Standard Score 
On the basis of the foregoing considerations,distribu-
tions of mean intelligence standard scores were made separate-
ly by sex. The mean score for the boys was 50.3 with a 
standard deviation of 8.5; for the girls the mean was 48.5 
with a standard deviation of 9.1. The distributions by sex 
appear in Figure V. The median scores for the girls and for 
the boys show less difference by comparison than do the maans 
because the median gives less weight to the extremes. Their 
relative magnitude seems to confirm an observation made 
earlier in the study that there was probably little sub-
stantial difference in the relative p~er of boys as compared 
with girls. 
Correlating Mean Intelligence Standard Score with 
Achievement Test Results 
Although the major interest of the study was the relation-
ship between capacity and achievement as measured by teachers' 
ranks, it was decided that a secondary purpose would be served 
by relating capacity to what might be considered more ob-
jective measures of achievement in the form of standardized 
NORMAL PERCENTILE CHART 
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achievement test results. Correlations involving achieve-
ment test results could be compared with correlations involv-
ing teachers' marks in the same subjects for the purpose of 
determining the degree of consistency between objective test 
results which measure performance at a single given time, 
and teachers' ranks which measure developmental performance 
over a period of time. 
Certain problems are involved in using any sta.ndardized 
achievement tests to measure local pupil performance in a 
given subject matter area. Contrasts between the normative 
population and the group tested as regards courses of study 
in use, and varying degrees of instructional emphasis placed 
by local teachers as compared with those placed by teachers 
of the normative population, make direct comparisons by 
established norms difficult. It was decided to eliminate or 
lessen some of these difficulties by tra.nsforming obtained 
scores to local standard scores for the 160 subjects of the 
study. 
Achievement test results were available in the areas of 
English and arithmetic only. As reported in chapter IV, the 
Cooperative English Test yielded sub-test scores in Total 
Reading, Vocab~lary, Speed of Comprehension, and Level of 
Comprehension. The Stanford Language Arts Test yielded sub-
test scores in Paragra.ph Meaning, Word Mee.ning, Language 
Usage, and Spelling. The raw scores of each of the Cooperative 
English sub-tests and the equated scores from the Stanford 
Langua.ge Arts sub-teste were converted to local standard 
scores by using the same formula used to convert the mental 
age scores. Again this operation had the effect of providing 
scales of local standard scores with a mean of 50 and a 
standard deviation of 10. Tables of the derived local 
standa.rd scores from the equated scores of the Stanford Test 
are included as Appendix C and from the raw scores of the 
Cooperative English Test as Appendix D. Individual pupil 
scores on all English sub-teste of both Cooperative and 
Stanford were transformed to local standard scores by use of 
the tables. It is obvious now that all resulting scores were 
directly comparable to each other since they pertained to 
distributions with a common mean of 50 and a common standard 
deviation of 10; furthermore, they could be related directly 
to the mean intelligence standard scores since all distri-
butions were now compara.ble with respect to central tendency 
and variability. 
With eight separate English sub-test standard scores it 
was necessary to determine a way to get the best possible 
representative English score by combining the sub-test scores. 
It was finally decided to take the median score of the four 
Stanford Language Arts (Paragraph Meaning, i~ord Meaning, 
Language Usage, a.nd Spelling) standard scores and average 
that median with the standard score derived from the Cooper-
ative English Total Reading test result. This wa.s done for 
each pupil and the result was called the "English Composite 
r. 
I 
Achievement Test Score 11 • Distributions by sex of the English 
Composite Achievement Test Scores are shown in Figure VI,p. 62. 
It is apparent that girls maintain a certain superiority over 
the boys throughout the ra.nge of the distribution. It will 
be of interest at a later point of the study to examine this 
boy and girls difference in the English Composite Achievement 
Test Score in the light of the boy and girl difference on the 
basis of teachers• marks in English. 
In the area of arithmetic there were achievement test 
raw scores from the Progressive Mathematics Test for Total 
Mathematics, Addition, Subtraction, Multiplication, and 
Division. From the Stanford Arithmetic Achievement Test 
there were equated scores in Computation and Reasoning. Each 
of these distributions also was converted to local standard 
scores with a mean of 50 and a standard deviation of 10, 
using the same formula as before. Tables of derived local 
standard scores for the Stanford Arithmetic Tests may be 
found in Appendix C and for the Progressive Math Test in 
Appendix E. All arithmetic test scores for individual pupils 
were transformed to local standard scores accordingly. 
It was necessary to decide upon a means of arriving at a 
representative score from the arithmetic sub-test standard 
scores, just as had been done for English. Since the Pro-
gressive Mathematics Total Score and the Stanford Computation-
al score were both based upon the four fundamentals of 
Addition, Subtraction, Multiplication, and Division, it was 
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decided to add those two standard scores together as being 
of equal weight; since this sum was the equivalent of two 
computational scores and there was only one reasoning score 
available, the Stanford Reasoning, it was decided to multiply 
the Stanford Reasoning standard score by two and add the 
result to the sum already obtained. The grand total then 
included four units assumed to be of equal weight,- two 
computational and two reasoning. The final step was to 
divide by four and consider the result the "Arithmetic 
Composite Achievement Test Score". These operations were per- 1 
formed with the arithmetic test data of all the pupils. Dis-
tributions by sex of the Arithmetic Composite Achievement 
Test Scores are shown in Figure VII, p. 64. The boy and 
girl difference is practically negligible, but the slight 
difference which does exist is in the opposite direction from 
that shown by the English Composite Achievement Test com-
parison for girls and boys. 
The subsequent operation was to meke capacity/achieve-
ment correlations by using the Mean Intelligence Scores first 
with the English Composite Achievement Test Scores and,second-
ly, with the Arithmetic Composite Achievement Test Scores 
(See Figures VIII and IX, pp.65, 66.} Correlations were com-
puted by the Pearson product-moment formula. 
Apart from reference to precise statistical evidence, 
casual inspection of the bivariate chart in Figure VIII 
reveals much that throws light on relative performance of 
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girls and boys in the area of English. If parallel diagonals 
were ,drawn from upper right to lower left, one block either 
side of a central diagonal axis~~, they would in effect sepa-
rate the 11 low achievers" from the 11 high achievers". The oases 
falling outside and above the diagonal band would be the 11 10'\11 
achievers 11 ; the preponderance of boys (red) in that area is 
very evident. The 11 high achievers" would be the cases fall-
ing outside and below the diagonal band. The girls (blue) in 
that area are even more numerous than the boys of the other 
group; yet, the over-all clustering around the diagonal is 
very marked for both boys and girls and correlation between 
Mean Intelligence Standard Score and English Composite Achieve-
ment Test Score is relatively high for both boys and girls. 
It can be noted that the difference in the means of boys and 
girls on the English Composite Achievement Test Score is less 
than thr~ standard score points. 
In the bivariate chart of Figure IX the trend of re-
lationship between capacity and achievement in arithmetic 
(as measured by the Arithmetic Composite Achievement Test 
Score) is readily apparent, particularly for the girls. The 
grea ter dispersion of boys' scores, as shown on the chart and 
as indicated by the boy and girl difference in the standard 
deviations, resulted in a lower correlation for the boys than 
*The indicated placement of the diagonals here is a purely 
a.rbi trary decision and has no specia.l statistical signifi-
cance. There are precise statistical techniques for 
locating 11 b~mds of significance 11 but such have not been in-
cluded in the scope of this study. 
for the girls. 
Teachers' Marks~. Measures of Achievement 
There is bound to be, and probably it is proper that 
there should be, some element of subjectivity in teachers' 
marks. Teachers are human beings dealing with human beings 
and it is possible that any attempt to over-mechanize any 
part of the relationship would result in the sacrifice of 
other elements of equal or greater value; yet all would agree 
that, in justice to all pupils, there should be a reasonable 
degree of consistency in assigning marks to different indi-
viduals or to different segments of the grade population. 
A procedure which would retain the warmth of the person-to-
person evaluation and at the same time operate with adequate 
validity and reliability should be the ultimate goal. 
For the purpose of making clear to the reader what the 
marks used in this study are supposed to represent, it seems 
necessary at this point to make certain definitive statements 
regarding the nature of marks in general and, more particular-
ly, regarding the established policy of marking at the Rund-
lett Junior High School. 
Marking Theories 
Any mark is the result of a ratio, i.e., a comparison 
between an actual performance and a concept of some other 
performance tha.t exists in the mind of the evaluator as an 
ideal or a standard. It is the chosen standard, used as the 
base of the ratio, that does so much toward determining what 
a mark shall be. When we start interpreting marks we find 
ourselves on shifting sands, for the very reason that the 
"standards", or bases used, are so inconstant from teacher 
to teacher and from school to school. 
General practice seems to utilize three different 
standards against which a pupil's performance may be compared. 
The use of one or another of these three standards is de-
termined by the teacher's theory of what it is that marks are 
supposed to measure. These three theories, with their at-
tendant practices, are as follows: 
1) If a teacher believes that a mark should indicate 
how well a pupil does in comparison with that which he is 
thought capable of doing, the pupil's own potential becomes 
the standard or the base of the ratio. The pupil is then in 
competition with himself. This theory and practice is looked 
upon with much favor by many educators today; it has developed 
as a natural concomitant of the intensified mental hygiene 
attitude that prevails in modern education. In practice it 
means that any pupil who is thought to be doing the utmost 
of which he is capable, receives the ultimate in marks re-
gardless of the relative caliber of his work. 
The supporters of this theory properly contend that 
there is no right or reason in expecting a person to do that 
which he is incapable of doing; moreover they maintain that 
there is no justification in marking him lower than another 
because he fails to do that which another person with superior 
native endowment succeeds in doing, that irreparable damage 
to his personality is likely to result if be is given an 
inferior rating because of his inferior work. 
The opponents of this theory probably agree with its 
advocates up to a certain point. They, too, may affirm that 
a person should be expected to do only that which he is 
capable of doing, that he should not be looked upon with dis-
favor because his limitations prevent him from doing work 
equal in quality to that of another pupil; however, they 
maintain the.t it is short-sighted and unrealistic to translate 
such attitudes into a system of marking that measures effort 
only if marks purport to evaluate the end results of effort. 
They argue that the pupil is being prepared to live in a 
competitive world and that it is doing him a disservice to 
fail to make known to him his relative weaknesses as well as 
his strengths when his talents are matched against others of 
that world. 
The point of divergence in these two schools of thought 
is that the supporters of the 11 effort-marking 11 theory tend 
to emphasize in their thinking the element of reward or 
punishment. They seem to look upon marks as applying to the 
pupil personally; a hard-working pupil is repaid with a good 
mark, a lazy or indifferent pupil gets his just retribution in 
a poor mark. The opponents of the 11 effort only 11 theory con-
sider marks to be objective measures of work accomplished, 
given in order to acquaint an individual with the relative 
I 
rating of his achievement so that he may better appreciate 
his personal accomplishment in reference to that of others 
in the world about him. Some would pursue the reasoning 
further and say that it is part of the task of educators to 
develop in the young an appreciation for a proper scale of 
values by which to live, according to which scale they will 
be able to accept themselves for what they are, irrespective 
of their endowments, and have respect for themselves to the 
extent that they exercise their talents toward living in 
harmony with that scale of values. 
2) If it is expected that a mark should indicate how 
close a given performance approaches a pre-conceived 11 absolute 11 
or ideal of total perfection, the concept of total perfection 
becomes the standard or the base of the ratio. 
Work is rated as poor, fair, good, or excellent accord-
ing to the proportionate part of the 11 absolute 11 or ideal of 
total perfection that is resident in the achievement. The 
major weakness in this method is that the teacher must be 
gifted with omniscience if he is always to know what it is 
that actually constitutes totality of perfection for given 
pupils at a given time under given circumstances. The teacher 
may assign ten problems for a review lesson and assume that 
the problems are of equal weight and that the pupils are en-
titled to a perfect mark if they can solve those ten problems 
correctly. In that case it would follow that the pupil who 
would get eight correct would achieve 8/10 or 80% of totality. 
But how can the teacher be sure that those ten problems were 
the proper ten, the solving of lllhich should constitute per-
fection for those pupils at that time, with all related and 
attendant factors rightfully considered? This type of marking 
system has been entrenched by a longer tradition than any of 
the others; however, the system has been rapidly losing favor 
in recent years as educators have come to realize the false 
assumptions that frequently enter into the process of de-
termining what should constitute the "absolute" or the ideal 
of perfection in a given situation. 
3) A third theory regarding the evaluating of achieve-
ment is that a mark should indicate how the specific per-
formance of an individual compares with the average performance 
of a group of individuals having certain points of compara-
bility when that group has been assigned the same task under 
the same general conditions. The 11 compa.rabili ty" referred 
to is usually, in the school situation , that of age or grade; 
according to this theory of evaluation, the mean performance 
of the group becomes the 11 standard 11 or the base of the ratio . 
Another way to state this is to sa.y that the mean performance 
of the group is the point of reference, or the average , and 
each individual performance is superior or inferior according 
to its relative standing as compar ed with that middle point. 
This method of evaluating academic work has, over a 
period of years, been gradually replacing the traditional 
system of measuring achievement according to a certain "absolute" 
or abstract ideal of total perfection. This technique has 
the advantage of eliminating the effect of the operation of 
factors that are actually outside of the scope of the pupil's 
responsibility for learning but for which an individual is 
often penalized in the traditional system of measuring a 
, pupil's work against an arbitrarily chosen ideal of perfection. 
To be specific: - if a teacher gives a class an examination 
on a unit of work and includes in the examination questions 
on a phase of the unit not covered in class work, the indi-
viduals within the group cannot be expected to attain per-
fection in the sense of being able to answer all the questions. 
According to the traditional method of marking, the pupils 
would be given credit only for the part of the total that they 
had correct. Under the circumstances, they could hardly have 
all of the answers corr ect and in all likelihood their marks 
would suffer because of certain omitted or incorrect answers. 
Such marks could hardly be said to represent fair appraisals 
of the pupils' mastery of the material taught; however, it 
would seem to be reasonable to take whatever might be the 
average degree of mastery evidenced within the group as the 
norm for all the members of the group since they all had the 
same common opportunity for learning. The pupil whose per-
formance is superior to that norm receives a higher mark, and 
he whose performance is inferior receives a lower mark. 
Such a system takes into account the dual responsibility 
for academic achievement, i.e., the responsibility of the 
teacher to provide a good learning sit~ation and the responsi-
bility of the p~pil to profit from it. If either one fs.ils 1 
optim~m achievement in the absol~te sense cannot be attained; 
however, if individual performance is graded on the basis of 
relativity of that performance to that of the total group, the 
pupil is penalized only to the extent that he fails more than 
others to profit from a learning sit~ation,- he is not direct-
ly penalized if and when an inadeq~ate teacher should fail to 
provide good instruction. 
Those who advocate this method of marking will argue 
that it is more realistic and more fair to the p~pils; the 
individual is then matching his performance against the per-
formance of a gro~p in which all of the members have been 
s~bjected to approximately the same classroom learning oppor-
tunities and experiences. 
It i s not the p~rpose of this st~dy to present a 
treatise on the s~bject of teachers' marks nor a brief in 
favor of any specific theory or practice of marking; neverthe-
less, since teachers' marks were ~sed as the major criterion 
of achievement, it seemed necessary to clarify for the reader 
the meaning of tea.chers 1 marks as used in this st~dy. 
Marking Practices in the Rundlett Junior High School 
The intent of the administrative and teaching staff of 
the Rundlett Junior High School is to utilize the method 
which rates each individ~al 1 s performance with reference to 
the average performance of the grade as a whole. This means 
that the school is committed to the theory and practice de-
scribed in section 3) above. General observation, as well 
as frequent analysis of given marks has indicated to the 
writer's satisfaction that teachers in general follow the 
adopted procedure. Lack of effort is indicated by recording 
the assigned mark in red. No attempt was made to isolate 
effort as a factor in this study. 
Report cards are issued six times during the thirty-
eight week school year, resulting in marking periods of six 
or seven weeks each. The sixth and final card sometimes re-
quires special marking adjustments when factors such as 
chronological age, social maturity, emotional and behavioral 
adjustment (often combined with slow-learning power) indicate 
the desirability of promotion in cases where the level of 
academic work would otherwise be considered of doubtful 
a.cceptabili ty. In view of this practice, although a year 1 s 
average was desired, it was decided to omit the sixth and 
final report card; achievement, in terms of teachers' marks 
by subject, would be the year's average based on the first 
five marking periods. It was believed that the obtained 
averages would more truly represent the year's actual relative 
achievement from pupil to pupil in each subject. The five 
subject areas to be examined were English, arithmetic, science, 
history and civics. 
Reliability of teachers 1 marks we.s examined by self-
correlation, using the marks of the second period against 
those of the fifth. These specific periods were chosen after 
due consideration. It was thought that a degree of stability 
of teacher judgment would have been attained by the second 
card that might not be present at the time of the first mark-
ing period. It was thought best to have some time elapse and 
not base the correlation on two consecutive periods, since 
the reliability of teacher judgment over a period of time was 
being tested. There was also an intentional decision not to 
use the final marking period because of certain adjustments 
in marking which might tend to dilute the measure of achieve-
ment, as explained above. 
The correlations between the ranks of the second mark-
ing period and those of the fifth marking period for each of 
the five subject areas varied from .76 to .88; four out of 
the five were .81 or higher. These figures would seem to 
point to a rather high degree of stability. A true measure 
of reliability is difficult to ascertain because: 1) if two 
consecutive marking periods are used insta.bili ty of judgment 
would be less likely to be evident, 2) if two quite removed 
marking periods are used it is quite conceivable that differ-
ences in type of content of work covered might well cause 
actual differences in pupil achievement, thus justifying 
changes in teacher judgment. All factors considered, the 
obtained reliability coefficients in this phase of the study 
seem to indicate the presence of a satisfactory degree of 
stability in teachers• marks as they are manifested in this 
study. 
The reader will recall that the 160 subjects of this 
study were grouped in seven different divisions on seven 
differ ent levels of so-called academic homogeneity. It is 
to be understood that there was considerable range of power 
within each division and also considerable overlapping among 
the divisions. Prior analysis of ranks had shown that the 
distribution of ranks for the grade as a whole, ~ut not for 
the separate divisions within the grade, approached the 
normal curve. 
Converting Teachers' Marks to Normalized 
Standard Scores 
When the year's averages on the basis of teachers' 
percentage ma.rks for five cards had been computed in the 
subject areas of English, arithmetic, history, civics, and 
science for the 160 subjects of the study, there was again 
the need of treating data so that direct comparison of scores 
from subject scale to subject scale, and from subject scale 
to capacity scale would be possible. This meant eliminating 
any existing differences in central tendency and in varia-
bility of distribution from subject to subject. Differences 
in these respects from subject to subject, as indicated in 
Table XI, were not so great as in the different capacity 
measures. 
TABLE XI 
Data Pertaining to Distribution of Teachers' Percentage Marks 
for Year's Averages in Subjects as indicated for 160 Grade 8 
Pupils, Rundlett Junior High School, Concord,New Hampshire 
1950-1951 
Standard 
-Sub,le ct Mean Deviation 
English 80.8 6.3 
Arithmetic 79.2 7.0 
History 80.0 6.3 
Civics 80.7 6.6 
Science 80.2 5.7 
To make the ra.nks truly comp&rable distributions were 
made by subject on Normal Percentile Charts and tables of 
normalized standard scores were derived. (See Appendix F) 
The reader may note the comparative range and trend of 
distribution of ranks by subject by inspection of Figure X, 
pp.79-80.There appears to be rather marked over-all con-
sistency from subject to subject and from teacher to teacher. 
The greater variability of the arithmetic scores as indicated 
by the larger standard deviation noted in Table XI is graphi-
cally evident here. 
Individual pupil percentage ranks were transformed to 
normalized standard scores, subject by subject, from the 
tables of Appendix F. At this point adequate data were 
available to make correlations bet'\'1een capacity and a..chieve-
~ ment in all subjects, using Mean Intelligence Standard Scores 
(based on Mental Age) for capacity, and Normalized Standard 
Scores by subject for achievement. The reader will recall 
I ( 
• 
• 
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• 
the decision to make all correlations for boys and girls 
separately. 
Correlations, Boys and Girls Separately, of Mean 
Intelligence Standard Score with Tea.chers 1 Ranks 
~ Normalized Standard Scores 
One of the most impressive pieces of evidence of the 
discrepancy between boy and girl achievement as measured by 
teachers 1 ranks is apparent in the bivariate chart which 
shows the distribution of teachers' ranks in English in the 
form of normalized standard scores. (See Fig.XI, p. 82) 
A single diagonal line, if drawn from upper right to lower 
left, would show more than 80% of the girls achieving as 
well or better than we have a right to expect on the basis 
of measured intelligence while only 34% of the boys would 
fall into that group. The teachers' ranks show approximately 
a full standard deviation between the mean for the boys and 
the mean for the girls. These facts, regardless of the 
underlying causes, should be a cause for real concern on the 
part of the school, particularly since they are not explain-
able on the basis of measured intelligence. The correlation 
for the girls between the Mean Intelligence Standard Scores 
and English Teachers' Ranke as Normalized Standard Scores 
was one of the lowest coefficients obtained in the total 
study. 
Additional evidence that the girls maintain "a spot in 
the sun 11 as rega.rds achievement in terms of teachers' marks 
II 
II 
I 
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is provided by the bivariate distribution which shows 
teachers' ranks in arithmetic in the form of normalized 
standard scores versus mean intelligence standard scores 
(See Fig.XII, p. 84) Considering the girls separately, 
61% fall above the mean score of 50 that is based on the 
performance of the tots]. group, both sexes combined, while 
only 36% of the total number of boys are so placed;yet, on 
the basis of the mean intelligence standard score, only 44% 
of the girls are placed above the mean of the total group, 
practically at par with the boys who have 43% so placed. 
The mean standard score of the boys in arithmetic, as 
measured by teachers' ranks, is approximately one-half a 
standard deviation lower than that of the girls. The over-
all measurement of arithmetic achievement here does not 
agree with another measurement of achievement in the same 
subject,i.e., measurement in terms of the arithmetic com-
posite achievement test score where the slight difference in 
the means of the boys and of the girls was in favor of the 
boys. The correlation of boy~' measured intelligence with 
teachers' ranks in arithmetic results in one of the two 
lowest capacity/achievement coefficients in the study. 
The relationship between boy and girl performance in 
history as measured by teachers' ranks is very, very similar 
to that already described in reference to arithmetic achieve-
ment (Fig.XI~ p. 85) 61% of all the girls and 38% of all 
the boys are above the total combined groups' mean of 50. 
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The difference between the boys' and girls' means in history 
performance as measured by teachers' ranks in the form of 
normalized standard scores is, as in arithmetic, approximate-
ly one-half a standard deviation in favor of the girls. 
The bivariate distribution which shows teachers 1 rs.nks 
in civics in the form of normalized standard scores versus 
mean intelligence standard scores, (Fig.XIV, p. 87) , repeats 
the si tU:ation which wsts common to arithmetic and history. 
(The reader will recall an even greater difference in favor 
of girls in the distributions of boys' and girls' ranks in 
English.) Specifically, 62% of all the girls as compared 
with 36% of all the boys are above the total group mean of 
50 in the distribution of teachers' ranks in civics;also, 
the difference in the mean standard score for boys and for 
girls in civics is, as in arithmetic and history, approxi-
mately one-half s. standard deviation in favor of the girls; 
however, correlations of measured intelligence with teachers' 
ranks in civics are relatively higher for both boys and girls 
than the capacity/achievement correlations found in the areas 
of English, arithmetic, and history. 
The distribution of science marks in the form of normal-
ized standard scores derived from teachers' ranks shows more 
consistency with the distribution of scores of measured 
intelligence (Fig.XV, p. 88) , and less boy and girl con-
trast than in any one of the other four subject matter areas, 
i.e., English, arithmetic, history, and civics. The differ-
ean 
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ence between the means for boys and girls amounts to about 
one-third of a standard deviation in fa.vor of the girls. The 
percentage of boys above the mean of the total group in 
science, when both boys and girls are included, is larger 
than the percentage of boys above the mean of the total for 
any other subject. The correlations of mean intelligence 
with science for both boys and gi~ls are higher than are any 
of the other capacity/achievement correlations which involve 
teachers' ranks. 
Over-All Discrepancies in Boy and Girl Achievement 
When the over-all picture of relative girl and boy achieve 
ment as measured by teachers' marks is studied (Table XII) 
many questions arise for which at present there are no final 
answers. 
TABLE XII 
Data Pertaining to Teachers' Ranks as Normalized 
Standard Scores for 160 Grade 8 Pupils (?2 Boys, 
88 Girls), Rundlett Junior High School, Concord, 
New Hampshire 1950-1951 
Mean Standard Scores for Boys and Girls 
il . ~~ylg~ 
45.? 55.1 
Arithmetic 
(B) (G) 
48.3 53.0 
History 
(B) (G) 
Civics 
(B) (G) 
48.2 53.1 48.4 53.0 
Science 
(B) (G) 
49.4 52.6 
I 
English 
I (B) (G) 
10.4 ?.8 
,, 
Standard Deviation Scores for Boys and Girls 
Arithmetic 
(B) (G) 
11.5 ?.? 
His tor~ (B) (G) 
Civics 
(B) (G) 
11.0 8.2 11.4 8.8 
Science 
(B) (G) 
11.3 9.1 
I. 
Per Cent of Boys and Girls above Total Grou2 
Mean of 50 
----
En,lish Arithmetic History Civics Science (B (G) (B) (G) (B) (G) (B) (G) (B) (G) 
25.0 ?5.0 36.1 61.4 3?.5 61.4 36.1 62 .• 5 41.? 64.8 
For proper interpretation of Table XII it must be re-
membered that any difference in the measured intelligence of 
boys against girls was practically negligible; that is to 
say, it seems that one group had, for all practical purposes, 
just as much power to achieve as the other. Since the 
measures of power were based on three different _widely 
accepted and generally approved mental tests, used in combi-
nation, and since sound statistical procedures were used to 
arrive at a composite measure of power it would seem reason-
ably certain that the power measure has acceptable validity 
and reliability. How, then, can the discrepancies in boy 
and girl achievement be explained? The problem is complex 
and there is no simple answer to the question. 
The basic consideration must be in regard to the problem 
of whether or not teachers' marks in the situations cited are 
adequate and sufficiently objective measures of performance. 
The writer has had ample Opportunity to observe at close range 
the procedures which teachers here involved follow in arriv-
ing at numerical measures of pupil achievement. He knows 
that more than ordinary care and effort go into such pro-
cedures; he knows also that in spite of all their efforts 
the teachers are, in all probability, the ones who are least 
satisfied with the outcome of their efforts tow.ard evaluation. 
Expressions of personal concern and mistrust of their own 
judgment are frequent. If a need of improved methods of 
marking were indicated, the teachers would be the first to 
desire to find ways to correct the existing situation;however, 
the answer to the question of the adequacy of present 
measures is complicated by many factors,- no simple answer, 
co~plete and satisfactory, is readily attainable. Certain 
assumptions are involved in either a positive or a negative 
answer to the question; therefore, it is essential that we 
examine the situation in the light of each of the possible 
answers or conclusions. If the answer to the question, 
"Are present marking procedures sufficiently adequate and 
objective?" is 11Yes 11 , the school faces one type of problem; 
if the answer is 11 No 11 , the school faces a different type of 
problem. 
Challenge to the School in Reference . to Boys 1 ·Achievement 
Let us assume that present evaluative procedures result 
in accurate and impartial assessment of both power and edu-
cational outcomes. This would mean that there actually is 
just such an unwarranted lag in the boys' acquisition of 
knowledges and skills, compared with that of girls, as is· 
here indicated. The circumstances of such a situation command 
attention and analysis. 
What explains the fact that this tremendous amount of 
potential intellectual power inherent in the boys is latent 
j _ 
and relatively ineffective? It is, of course, well known 
that girls mature socially much more rapidly than boys and 
that the difference between boys and girls at the junior high 
school age in that respect is very marked. If that fact is 
to be accepted as sufficient explanation of sex differences 
in academic performance, what are the implications? Does it 
mean that boys are not ready for junior high school at the 
time that girls are? Perhaps it means, as some educators are 
convinced, that the entrance age for beginning school should 
be different for boys and for girls, due to differences in 
school readiness of the sexes. 
Or, perhaps there is simply a mental inertia on the part 
of the boys which the appeal or the pressures of. school have 
not succeeded in displacing. If that is true, what should be 
done about it? Other studies have shown that boys' per-
formance tends to lag behind that of girls' until near the end 
of the senior secondary school. It has been shown that at that l 
time boys start t.o catch up with and even surpass the girls. 
Although studies may have indicated that such a situation pre-
vails, they have not proved that it must prevail. If boys as 
a group started using their mental abilities more effectively 
at an earlier date, what might be the ultimate effect in terms 
of accomplishment? 
If it is agreed that efforts of the school staff should 
be directed toward finding ways to successfully challenge the 
boys, what factors must be recognized? There is probably no 
doubt but that the teacher in the classroom today has more 
competition in the matter of pupil stimulation than ever be-
11 fore in the history of public education. Multiple means of 
communication, most of which are injected with suasive over-
tones in the nature of entertainment , surround the pupil on 
all sides. No amount of regret on the part of conservative 
adults that this is so, and no amount of protest or reasoning 
along the line that it should NOT be so, alters the fact that 
IT IS SO! 
In the media through which the pupil acquires most of his 
general information apart from the classroom~tempo is speeded 
and color is intensified with an effect upon him that may not 
be realized. Newspapers, periodicals, comics, radio, tele-
vision and movies bombard his senses with the force (possibly 
with the devastation) of an electric storm. In addition to 
these, increased youth activities in the form of organized 
sports, recreation and enterta inment centers i nvite his at-
tention and consume his time. Even his leisure reading can 
be carried on at a public library in a 11 club 11 atmosphere. 
Against these attractions the teacher is obliged to offer his 
wares for pupil acceptance and consumption; however, the 
distractions of such an environment are the same for girls as 
for boys. The added social maturity of the girl may make her 
deem it expedient and worthwhile to actively cooperate in 
classroom projects, regardless of the effort required. The 
boy presents another problem and the school staff has to de-
3 
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cide whether or not the tug of nature in the opposite di-
rection,for the boy, is a force beyond the power of the school 
to overcome. If it is to be overcome a supreme degree of 
artistry and, possibly, of counter-force may be required. 
Re-examination of Ba.sis of Markins 
A negative answer to the question regarding the adequacy 
of teachers' marks could mean that marks as given do not re-
present a true situation, that boys are actually learning more 
than they are getting credit for learning and that, conscious-
ly or unconsciously, a bias is operating in favor of the girls ! 
It is probably safe to suppose that neither a "Yes" nor a 
"No" answer wholly accounts for the difference between girls' 
and boys' marks. In other words, the present status of the 
boys 1 marks could probably be explained both by some degr.ee 
of inferior achievement and by some lack of complete objec-
tivity in teacher marking. We h?Ve to remember that the re-
sults of the comparison of boy and girl achievement in English 
and arithmetic as measured by the composite achievement test 
scores, in which subjective judgment was not operating, 
indicate much less girl superiority than when achievement is 
measured by teachers' marks. More than two-thirds of the 
lead that girls maintain in English as measured by teachers' 
marks is lost when both girls and boys are measured by the 
English composite achievement test. Some might even argue 
that the girls' lead which still remains could be accounted 
for as part of the residual effect of lack of teacher 
9 
I 
recognition of boys' accomplishments. The result might be 
a tendency to increased passivity on the part of the boys over 
a period of time as they become inured to 11 failure 11 • On the 
basis of the arithmetic composite test score the boys show a 
slight degree of superiority over the girls . Thus, day-by-day 
appearances to the contrary, the composite achievement test 
scores would lead us to believe tha t boys in the areas of 
English and arithmetic, at least, are acquiring knowledge and 
skills at a rate that is comparable with that of the girls. 
Some might say, however, that the boys' accomplishment on the 
achievement test may be a 11 flash-in-the-pan 11 performance 
which, for some reason, the boys do not sustain over a pro-
longed period; nevertheless it would seem that evidence of 
acquired power is there, since they could not even arise to 
the occasion if they did not have the needed skills. 
A need for improved marking techniques could not be de-
termined, nor a way to meet the need devised, until agreement 
is first reached regarding the principles which should be 
used as the basis of marking. Tha t decision is not as simple 
as the statement may sound; for ins tance, even if it has a l-
ready been agreed that individual performance should be rated 
in terms of its rela tion to the mean performance of the group 
as discussed in the earlier part of this chapter, then it must 
next be decided whether the relative placement of pupils in 
the r ank order scale should be on the basis of long-range 
acquisition of knowledges and skills in a given subject area, 
I 
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or whether it should be on the basis of carrying o~t day-by-
day assigned tasks. 
Girls are probably more docile and tend more toward a 
conformist type of behavior, particularly in school. This re- 1 
sults in a willingness to carry out assignments in detail 
according to specific instructions. Boys, being more indi-
vidualistic and less impressed with the importance of such 
things as 1" margins and 1/2" indentations, and all the 
minutiae that are a part of prescribed academic tasks, may 
fail to deliver the goods in the sense of bringing in the 
neatly packaged little academic jobs that are assignments. 
It is natural, and probably right, that girls should be re-
warded for their faithfulness; yet, at this point, is it not 
desirable to re-examine the intent of a given mark? If a 
mark in a given subject is meant to measure the degree of 
mastery of power or subject matter, is that equivalent to 
measuring the degree of faithfulness with which assigned tasks 
are carried out? It is hardly to be expected that all of the j 
thinking teachers in a given group would immediately agree on 
an answer. If they do not, those are the differences which 
must be ironed out if a school is to proceed with a common 
marking system. The essential point of the problem is whether 
marks should be based on "doing assignments" or on acquiring 
knowledges and skills. 
All would agree that the ability to follow instructions 
with care and the quality of faithfulness in the assumption 
I 
II 
and discharge of responsibility are traits which any good 
school should and must inculcate and foster. Quite possibly 
such traits should even have priority of importance over the 
mastery of subject matter; yet, should the degree of ac-
quisition of such traits be a part of the subject matter 
mark? If they should be, in what way should they affect 
the mark? If they should not be, how can such traits be 
marked separately and how can a "pure 11 mark of subject matter 1 
mastery be determined? All such questions must be faced and 
answered in a re-examination of any marking system. 
Summary of Correlations between Capacity and Achievement 
A summary of a.ll of the capacity/achievement correlations 
1
1 
is offered for review in Table XIII. 
II 
,, 
TABLE XIII 
Summary of Capacity/Achievement Correlations for 
160 Grade 8 Pupils (?2 Boys, 88 Girls), Rundlett 
Junior High ~chool, Concord, New Hampshire 
1950-1951 
Mean Intelligence Standard Score* versus Teachers' Ranks in 
Form of Normalized Standard Scores £l Sex for Subjects ~ 
indicated 
Arithmetic History Civics Science English I (B) (G) 
• 6? • 55 
(B) (G) (B) (G) (B) (G) (B) (G) 
. 63 • 58 .56 .62 • 6? • ?0 • 82 • ?4 
r 
Mean Intelligence Standard Scores* versus Composite Achieve-
ment Test Scores in Areas of English and Arithmetic 
English 
(B) (G) 
Arithmetic 
(B) (G) 
.85 .83 • 66 .84 
*Mean Intelligence Standard Score is an average based 
7 
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upon three separate standard scores obtained 
by converting mental ages of three intelligence 
tests separately, using formula: 
(X - M) 
50 .j. 10 ( S.D.) 
It would be well to ponder expressions of opinion from 
some authoritative sources and to consider certain principles 
of educational statistics before attempting an over-all 
analysis of the significance of the coefficients included in 
this ·summary. 
It is known that the obtained coefficients of correlation 
are not so high as they would have been if each of the 
measures correlated had been of itself a perfect measure of 
the variable under consideration. We know also that factors 
other than the two variables correlated entered into the 
problem and obscured and corrupted the primary elements of 
the relationship. Any measure of school performance is bound 
to reflect fluctuations that are not essentially the rise and 
fall of academic achievement as such but, rather, undulations 
caused by the presence or absence of elements of fatigue, ill-
ness, emotional unrest, worry, etc, present either in the one 
being measured or the one doing the measuring,i.e., in the 
pupil or in the teacher. Imperfections inherent in the 
instruments or devices of measurement or in the mode of apply-
ing the instruments, as well as the presence of elements 
foreign to the traits being measured, will serve to lower the 
coefficient of correlation from what it should rightfully be. 
In the language of educational statistics we say that these 
things "attenuate" the size of the coefficient of correlation. 
Several writers discuss these principles as follows: 1 y I 
Cronbach says, 11 If the correlation is less than perfect, 
one measure, or both, is influenced by some factor not common 
between .the measures. Random errors of measurement, which 
occur independently in the two measures, lower correlation. 
So do causal factors not measured in both variables. The 
correlation between intelligence and school marks is only 
moderate, because many factors besides mental ability in-
II fluence the mark one receives. 
teacher bias, previous school learning, health and so on." 
These include pupil effort, 
y 
Cronbach again,"Any score, and any average, percentile, 1 
or correlation is an estimate •...... .. Any statistic is only ~ 
I 
an approximation, since many factors determine the particular 
value obtained •....... The reader of statistics must not take 
II any number at its fa.ce value. 11 
3/ 
Walker says, "Various causes other than independence 
1 between the traits may operate to reduce the size of 11 r 11 , 
II 
among these being non-linearity of regression, presence of 
large random errors of measurement, extreme homogeneity in 
the individuals studied, peculiar selectivity in the data, as 
for example through controlling variation in a related trait, 
1/ andY Cronbach, Lee J. Essentials of Psychological 
Testing, Harper and Brothers, New York, 1949, 
pp. 38 and 39. 
£1 Walker, Helen M. Encyclopedia of Educational Research, 
The MacMillan Company, New York, 1941, p. 372 
or by eliminating certain portions of the distribution in one 
or both traits correlated. •.. . ... The size of the corre-
lation is as much~factor of the groups as of the traits." 
11 Goodenough : "Practically all measures of achievement 
show high correlation with intelligence test scores and 
particularly so when the measure of intelligence is a group 
test of the usual linguistic kind."* 
gj 
Guilford 11 \tlhen two fallible measures are correlated 
the errors of measurement, if uncorr elated among themselves, 
always serve to lo"Jer the coefficient of correlation as com-
pared with what it would have been had the two measures been 
pefectly relia.ble. We say that the correlation has been 
attenuated. If we want to know what the correlation loJould 
have been if the two variables were perfectly measured, we 
must resort to the correction for attenuation for which we 
have a formula. 11 
It is admitted that none of the intelligence measures 
used to rate capacity were perfect instruments; however, 
validity and reliability are terms which represent values 
that are relative rather than precise and it can be shown 
that in all probability the measure of capacity used in this 
study (Mean Intelligence Standard Score) had uncommonly high 
1/ Goodenough,Florence L. Mental Testing, Rinehart and Company, 
New York, 1949, p. 256. 
* Goodenough was here referring to achievement in terms of 11 
standardized tests rather than teachers' marks. 
2/ Guilford, J.P. Fundamental Statistics in Psychology and 
Education,McGraw Hill Book Company,New York, 1942, p.287 
·iJo 
validity and rel~ability. 
The fact that the capacity score was derived from scores 
of three different tests argues for its greater validity. The 
composite of the varying contents of all three teste should be 
such that each pupil would stand a relatively better chance of 
being faced with situations in which his peculiar mental power 
could function; this is all the more true because each of the I 
I 
teste used, taken individually, is considered to have accept- I 
able validity. It has been a common practice, particularly in 
1 the early days of testing, to correlate group tests of intelli 
gence with the Stanford-Binet a s a criterion because the 
Binet 1 s position has been so soundly established through logi- l 
cal and empirical study. The manual of the Kuhlmann-Andereon 
tests includes tables which give evidence of the truth of the I 
authors• statement that, 11 The essential validity of the 
Kuhlmann-Anderson Test is •.... its capacity to discriminate 
I between small increments of mental development. 11 In regard 
to the validity of the California Mental Maturity Total, 
11 
Buros : The Third Mental Measurements Yearbook quotes the 
Journal of Consulting Psychology as follows: 11 Validity is 
chiefly inferred, but a correlation of .88 with the Stanford-
Binet Test is stated, for an unspecified level and range.u 
11 The Binet is the most widely used of the individual tests 
1 
1/ Buros: The Third Mental Measurements Yearbook, Rutgers 
University Press, New Brunswick, 1949, p.305 (11:156 
My-Je 147) 
bos~on Un ) \ srs J~y 
~chool o1 ~aae a~ l ~ r 
·-...._ Li br11 r-•r 
and the Kuhlmann-Anderson and California Mental Maturity 
Total are two of the most widely used group tests of intelli-
gence. 
As for reliability of the intelligence measures, many 
coefficients reported for the Binet are on the basis of differ-
1/ 
ent IQ levels but Terman and Merrill report an over-all 
medium coefficient of .91. The California Mental Maturity 
Manual reports a reliability coefficient of .93 using 288 
pupils on the 11 Split Halves" method with the result corrected 
by the Spearmen-Brown formula. The Kuhlme.nn-Anderson Manual 
reports a reliability coefficient of .96 for Grade ? using 
the 11 Split Halves" method. All of those data serve to indi-
cate the relatively high degree of validity and reliability 
for the three tests used although it must be remembered that, y 
as stated in the Encyclopedia of Educational Research , 11 •••• 
~ presentation of coefficients of validity and reliability apart 
!from the groups upon which they are determined may be mislead-
l
ing." Nevertheeless it is a recognized statistical fact that 
three intelligence tests will be more reliable than one test 
I 
1
and will be more reliable than the average reliability of the 
three tests. 
In general, the actual size of the correlations between 
11 
ll y 
Terman and Merrill, . Measuring Intelligence, Houghton Mifflin ~ 
Company, Boston, 193?, p.4? 
Walker, Helen M. Encyclopedia of Educational Research, 
The MacM~llan Company, New York, 1941, p.3?2. II 
2 
capacity and achievement as computed for the local group in 
this study is moderately high. When achievement is measured 
in terms of composite test scores correlations range between 
.66 and .85. When achievement is measured in terms of 
teachers' marks, which are closer to the focal point of this 
study, correlations range between .55 and .82, with a median 
point of .65. Such correlations definitely indicate the 
presence in varying degrees of a positive relationship between 
the two variables. It is also certain that these correlations 
I· do not represent the true degree of relationship. The 
11 
quotation from Guilford suggested that obtained correlations 
could be corrected for attenuation and a more perfect measure 
of the actual rela.tionship devised. The formula for making 
this correction is: 
r .r, 
r rx•rvr 
This formula might be used to correct the correlation 
figures obtained in this study except that all of the needed 
data are not available. It is necessary to have a reliability 
coefficient for the capacity measure and another for the 
achievement measure. In the application of this formula 
the same group of subjects should be used in determining all 
the data utilized. 
11 Guilford, J.P. Fundamental Statistics in Psychology and 
~ducation, McGraw Hill Book Company, New York, 1942,p.287. 
II 
This means that reliability of the two variables must be 
established on the basis of the local group; reliability 
measures reported in the test manuals for the capacity 
measures are not adequate. Locally, reliability has not been 
established; therefore, the data are not available. In regard 
to teachers' marks we have measures of reliability based on 
the tot al group but not on the boys and girls separately, 
and correlations to be corrected were determined by sex; 
however, it might be of interest to determine what effect the 
correction for attenuation would have if data were available. 
For experimental purposes we can assu~e the position that 
reliability data in the test manuals had been determined on 
the local group and that reliability data for teachers' marks 
nad been determined for the marking of boys and girls sepa-
rately. 
The median reliability of the three tests as reported 
in the manuals is .93. Using .93 as the reliability of a 
single test, the estimated reliability for three such tests 
combined is .98. If and when the reliability of tests is 
between .95 and .98 and correction for attenuation is made, 
increases in the order of from three to five points (but 
This ·1 hardly more than this) might reasonably be expected. 
would mean that for an obts.ined correlation of .63, such as 
that reported between capacity and achievement for the boys 
in history (achievement measured by teachers' marks),the 
.correlation after correction for attenuation would be between 
e . 
.66 and .68. It would seem that, since reliability is so 
high, the lack of more perfect correlation must be due to a 
lack of validity in one or more of the measures or to the 
intrusion of any one or more irrelevant factors such as 
fatigue, illness, emotional unrest or a.iJhost of others 
that might be named. 
The conclusion is that the school has responsibility in 
two directions: 1) it should endeavor to examine and test 
the validity of the measures used, including measures of 
capacity and achievement with special attention to the 
measures of achievement; 2) it should be constantly on the 
alert to detect the presence of irrelevent factors which 
tend to limit achievement. The task of recognizing and 
attempting to eliminate such factors is part of the total 
responsibility of the school of today. 
05 
Description of "out o f Line" Cases 
The preparation of case histories of subjects was con-
sidered to be outside the scope of this study. However, pupil 
I 
personnel records were examined for t h e purpose of g athering 
l facts that might seem to have some bearing on the situation 
when individual achievement was found to be out of line with 
capacity according to the measures used. This investigation 
was limited to the areas of teachers' ranks in English and 
arithmetic. The information collected suggests a study in it-
1 self. The writer does not pretend that these records explain 
everything . He is aware t h at a comparative study of the records
1 
of all s ubjects should be made before interpreting as the com-
ple te answer to the problem, types of information which could 
be common to pupils of many academic levels. "However , the 
consistency with which t he anecdotal records of t hose whose 
measure of achievement was decidely lower than their measure of 
capacity, made mention of negative personality factors or of 
I certain learning difficulties, from t h e lowest grades on, can 
hardly be charged entirely to coincidence. 
I What sh ould constitute an "out of line" case was arbi-
trarily deternined. The writer decided th&t a difference of 
I 
more than twelve points between a pupil's normalized standard 
I score as derived from teachers' ranks and his mean intelligence 11 
standard score would be sufficient for inclusion in the "out of 
line" classification. On that basis, out of line pupils were 
distributed by sex as follows: 
6 
Boys 
Girls 
Total 
TABLE XIV 
Distribution By Sex of Out of Line Cases 
Below Score 
English Arithmetic 
8 6 
1 2 
9 8 
Above Score 
English Arithmetic 
2 5 
8 3 
10 8 
~ Four of t h e boys but none of the girls were found to be 
below in both English and arithmetic. Two of the girls and 
none of the boys were found to pe above score in both English 
and arithmetic. 
The writer will not attempt at t h is time to discuss the 
records of those who were "above score" on the basis of the 
discriminating measure used. He will not attempt to make a 
full report of the low-achievers in regar.d to health, attendance, 
etc. Th e following descriptive accounts are abstracted almos t 
verbatim from elementary school anecdotal records. The writer 
is reporting only on the nine pupils who were below score in 
English. 
Pupil #1 - Boy . 
Grade 3: Transferred to grade from outside school; had 
attended five different schools during first two grades . 
Does good work and takes good care of himself. 
Grade 4: Is very quiet and industrious in class room but 
does not get along well on playground. Is immature in 
his behavior and has a fiery temper which he finds hard 
to control. Work in all subjects has been very satisfac-
tory. 
Grade 5: P. tries hard to contrul his temper. I believe if 
he had not gotten over-tired from de livering morning 
papers he might have passed the year without many out-
bursts of temper. His work is satisfactory and he seems 
interes ted in doing good work. 
Grade 6 : Has a bad heart - not supposed to run. Audiometer 
Test, Right 6, Left 3. Notice sent to parents . Nothing 
done . Lack of self-control. Very quick tempered. In-
terested in work. 
7 
I 
II 
Grade 7: Passed with an academic average of 74, but was 
absent 24 days. 
Grade 8: Got into difficulty with police and was put on 
p a role. Was absent 45 days. Note: P. has since left 
school, - during May of 9th grade. Reason: Ls.ck of 
interest. Folder shows much correspondence t h at 
represented attempt on part of school to keep P. in 
school. Included is a personal letter from dean urging 
him to return next year . .At time of withdrawal had been 
present 88 days and absent 61 days. 
Pupil # 2 - Boy 
Grade 2: Reads slowly. 
lessness. 
Spelling inaccurate due to care-
Grade 3: Least cooperative of anyone i n class. Immature, 
silly, full of play and alway s getting into mischief . 
Many little nervous traits; very emotional, cries easily. 
Grade 4: Wastes time while doing written work which is 
spasmodic, very good or very poor . Reading has become 
smoother but still need f or improvement. Incomplete 
written work lowers oth erwise good marks. Has to be 
constantly reminded to wear g lasses. 
Grade 5: So anxious to talk tha t others are cheated of 
their chance. Has improved i n reading , trying hard to 
read with care. Has learned to f inish assignments. Has 
to be reminded f ewer times about glasses. Handwork fair. 
Grade 6: Iv'i arl{ed difficulty in spelling. Silly, likes to 
show off. 
Pupi 1 /f3 - Boy 
Kindergarten: Outste.nding quality - lazy. 
Grade 1: A. had a difficult time adjusting to first grade I 
routine. He is mentally lazy ---last few weeks proved he 
has t h e s.bility to do the work. Prolong ed absences have 
retarded his progress. 
Grade 2: Promoted to grade 3 on trial. 
Grade 3: Larg e boy, very much overweight due to g landular 
disturbances. Mentally lazy which is somewhat respon si-
ble for his lack of background. However, he appears to 
_be intelligent. His readi ng is very poor yet he has a 
reasonably good vocabulary. Has a serious foot condi-
tion. Needs individual help each day away from group . 
Grade 4: On trial. Still ment a lly lazy. Weight has been 
reduced some under doctor's care . Still responds to and 
needs more individual help. He can not read; just:no 
idea or-80unds and as far as I can see-no physical 
reason; no mathematical ability. Took pride in weekly 
spelling marks but h old over in review not good . A fine 
disposition in school and a great trouble maker out of 
school. Thoughts are worthwhile but just cannot be ex- 1
1 pressed in written form. 
I 
~ 
Pupil #4 - Boy 
Grade 2: Had some trouble with writing but it has improved . 
Was not emotionally stable at beginning of year. Pre-
tended illness to get out of work. 
Grade 3: Much improved emotionally. An excellent student 
with much ability. 
Grade 4: Has a wealth of capabilities but does not apply 
himself. Reads constantly and has much general knowledge. 
Hand work crudely done due to impatience. All work 
could be excellently done but needs constant prodding. 
Is of a high order of intelligence. Interested chiefly 
in reading, spelling poorest subject . 
Grade 5: ·Has a fine mind; is capable of much better work 
but is perfectly content to just get by. Very tricky. 
Eyesight very poor but being checked constantly. 
Grade 6: Has been in the habit of fight ing a..'1.d teasing 
others, has improved, but under pressure. 
I Pupil #5 - Boy 
Grade 3: A nervous child. Spelling very poor and cannot 
seem to get any sense of sounds. 
Grade 5: A high-strung child - easily upset. Has terrible 
difficulty with spelling. Does very good oral work 
but wastes a lot of time dreaming when he has been 
assigned written work. 
Grade 6: Marked difficulty in concentrating . Apt to appear' 
non-cooperative. 
Pupil #6 - Boy 
Went to private kindergarten. 
Grade 1: Behavior that of much younger child . Seems to 
have average mental ability but hasn 't the stability to , 
use it or settle down to work. Progress in reading slow-
promoted to g rade 2 on trial . 
Grade 2: Has shown progress but still not doing average 
grade work. Has good ability ~Dd is improving in read-
ing. Written work shows immature motor coordination. 
Very emotionally unstable during first part of year; 
cried and screamed on being corrected. 
Grade 3: Has improved from a very poor type of worker to a 
fair worker . Written work is still very poorly done. 
One must still be very firm with s. for the best results. 
Grade 4: A very difficult attitude to cope with. Not will-
ing to put forth effort to accomplish an end unless 1 
everything is in his favor. Has appeared to accomplish 
very little ~his year. ·Reading very careless and in-
attentive. ~pelling and language very difficult. 
Grade 5: Has a broad general knowledge and is capable of 
doing good work. Reading is good averar;e when he applies 
himself; comprehension good. Spelling gives difficulty 
as does the task of expressing his thoughts on paper. 
Many times adopts a negative attitude and he .. s a great 
dislike for a.uthori ty of any kind. 
Grade 6 : Irresponsible and immature. 
examination. Needs praise . Loves 
attention brief . 
Pupil # 7 - Boy 
Has had psy ch iatric 
to read ; span of 
Kindergarten: Awkward, voice lou d and h i gh . Resp onse s im-
p u lsive . Does not respect ri ghts or possession s of 
others . 
Grade 3 : Eyes have been botheri ng all year . Very slow i n 
all of his work but believe e y es have been the cause of 
it; just obt ained glasses . Is left h anded and has great 
difficulty in writing . 
II 
Grade 4 : Needs someone to keep after h im to wear his II 
g lasses. Very slow reader and has difficulty reading 
aloud. Enjoy s someone reading to him. Has t h e h abit 
a n d abi lity to think thing s t h rough for himself. 
Gr a de 5 : Does excellent work in arithmetic as he has g ood 
reasoning power. Weal{ness i s reading. Has g ood compre-
hension but oral reading is hesitant and repetetive. 
Grade 6: Ability in arithmetic. Marked di fficulty in 
oral reading . A moderate work er which has somewhat 
h indered accomplishmen t. Has excellent retentive power. 
A poor reader orally but gets con tent from silent read-
i ng if given sufficient t ime. 
Pupil /18 - Boy 
Grade 2: Does good work in r eading , spelling and numbe r -
work; handwork is fair . 
Grade 3 : Can do well but he will not unless made to . Con-
duct poor . ~~ork untidy and slovenly don~. . JIJ! arks on 
desks e.nd walls and allows o the r s to take blame. Likely 
to be a trouble-maker on t he playground . 
Gr a de 4: Father lives away from h ome and comes horne on l y 
occ a sionally . Needs a strict father's hand to qu ide him. 
Doe s very careless school work . Is a bri ght boy . 
Gre.de 5: Could do better worl{ t hen h e does. Has to be 
checked and urged to do work . Hendwork not too n eat; 
seems to l a ck coordination. Has a nice personality but 
needs a firm h and at all time s . 
Gr ade 6: Lazy - does not work t o b est of ability . I' 
Pupi l # 9 - Girl 
Kindergarten: Shy and crie d a t fir st of y e a r; not always 
willin g t o con f orm to c las sroom regu l a t ions . Is r eady 
for first g rade and is very much i ntere s ted i n books and 
stories . 
Gra de 1 : -
Gr a de 2: At f irst s h owed a ne gative spirit but i s much 
improved ; muc h more cheerful an d smiles oftener. (Note: 
1951 F . is still a grim an d close to s ullen look ing 
g i r l). 
II 
II 
Grade 3: . Inclined to be stubborn early in year but 
gradually such signs have disappeared. 
Grade 5: F . would enjoy lifu if she could sit and read all 
day; at times she is very resentful. Her arithmetic 
comes hard . 
Grade 6: Self-centered; has much general information; 
difficulty in arithmetic . 
Note: Th e writer has had severa l conferences with F 's 
mother during grades 7 and 8 . Unfortunate circumstances 
that resu lted in a broken home were aired in court. F . 
went to live with her mother and grandparents. Grand-
fa ther insisted on 11h anging over" (motherts words) P . 
whenever she worked, offering suggestions. Grandfath er 
has since been confined to a mental institution . 
Such cases as those reported above clamor for further in-
vesti gation . ~fuen public schools are in a position to give more 
and more thought and care to individuals who show de viations 
in temperament, behavior , or learning capacity, the benefits 
to society should be many. 
Examination of these records, even though superficial, 
would lead one to believe that even in their present state of 
imperfection , intelligence measuring instruments e.re suffi-
ciently valid to be of aid in segregating for study those 
pupils who have more capacity than they are using . It is a 
source of satisfacti on that so many of these cases were recog-
nized in early grades as having more ability t han they were 
using . The school can then direct its efforts toward discover-
ing the presence of factors whic~ explain the situation. 
CHAPTER VI 
SUMMARY AND CONCLUSIONS 
Restatement of the Problem 
This study attempts to estimate the extent to which 
teachers' marks in the eighth grade of a single junior high 
school reflect a composite measure of intelligence based on 
three mental tests. 
In order to achieve the major aim of the study it l<Jas 
necessary to examine and analyze not only the study's 
principal elements but also certain other attendant and 
inseparably related factors. As a result, facts and condition 
were revealed which throw light on certain phases of the over-
all school pattern, even though they do not represent the 
nucleus of the desired information. The writer considers 
such findings valuable either because they may contribute 
to more adequate comprehension of the total school problem or 
because they may aid in a sounder interpretation of the 
major conclusions of the study; therefore, all findings are 
reported. 
General Findings 
Characteristics of Subjects 
1) The mean chronological age of the total group was 
somewhat lower than the established national mean of comparable 
grade groups. 
2) The mean chronological age of the girls we_s slightly 
lower than that of the boys and the percentage above the 
normal twelve-month age range was much greater for the boys 
than for the girls. 
3) There was a slight difference in comparison of boy 
and girl brightness in favor of the girls . This was probably 
sufficient to compensate for the slightly younger chronologi-
cal age of the girls. 
4) The difference in relative degree of intellectual 
power for g irls and boys at that time was not substantial. 
The very slight difference wes in fa.vor of the girls. 
Characteristics of Distributions 
of Measurements 
1) The local group mean IQ was somewhat higher than 
national norms in the three separate measures of intelligence 
based on the three mental tests. 
2) There was marked contrast in variability of distribu-
1 tion of scores from mental test to mental test. 
I 3) A relatively high Binet median may possibly have been 
II inflated by tendency to liberality in scoring; however, there 
is insufficient evidence to be certain of this. 
~ 4) The sex difference at the mean score was in favor of 
the girls on the Kuhlmann-Anderson and in favor of the boys 
on the California lilen tal Maturity Total. The boy and girl 
difference at the mean on the Binet was only a single IQ point. j 
~ 5) The composite IQ score based on all three tests with 
' I Q1 s equated to the Binet showed a slight difference in bright-
u 
ness in favor of the girls. 
6) Intercorrelations of the three intelligence tests 
« based on the local group measures were moderately high but 
far from perfect. 
II 
7) Distributions of Mean Intelligence Standard Scores 
(derived from standard scores based on mental ages) by sex, 
showed little substantial difference in relative power of 
boys and girls. 
8) The mean in terms of grade equivalent for the total 
group in the subtests of the Stanford Achievement Language 
Arts, showed about seven months acceleration in Paragraph 
Meaning and Word Meaning, one month acceleration in Language 
Usage and a year and two months retardation in Spelling as 
compared with established national norms. 
9) The mean raw score of the total group on the Coopera-
tive English Test Total Score was .? of a raw score point 
below the norm for New England as established on data gathered 
by the Boston University Office of School and College Relations J 
1l 10) The mean in terms of grade equivalent for the total 
group on the Stanford Achievement Arithmetic Tests showed one 
month acceleration in Arithmetic Computation and one month 
II rete.rdation in Arithmetic Reasoning as compared with establish-
ed national norms. 
11) The mean raw score for the total group on the subtests 
of the Progressive Ma.thematics Test showed in each of the four 
fundamentals, as compared with the New England norms establish-
ed on data collected by the Boston University Office of 
School and College Relations, a slight degree of local 
superiority varying from .1 to .8 of a raw score point. 
12) In the distributions~~ of composite achievement 
test scores in English, the difference at the means was in 
favor of the girls but was much less marked than the sex 
difference for the same subjects in terms of teachers' marks. 
13) In the distributions by sex of composite test scores 
in arithmetic, the difference at the means was slight but was 
in favor of the boys. 
Characteristics of Distributions 
of Teachers' Ranks by Subject 
1) Differences in distributions of teachers' percentage 
marks for the total group as regards central tendency and 
degree of variability from subject to subject were not marked. 
2) Differences in means for boys and girls in terms of 
teachers' percentage ranks in form of normalized standard 
scores were very marked and in favor of girls in all subjects. 
There was a difference in favor of girls of approximately 
ten standard score points in English, five standard score 
points in arithmetic, history, and civics, and three standard 
score points in science. 
3) In the distributions of teachers' ranks by subject 
in the form of normalized standard scores, there was much 
greater degree of variability for the boys than for the girls, 
in all subjects, as indicated by the boys' larger standard 
5 
deviations. 
4) In every subject the proportion of each sex above the 
total group mean of 50 was much smaller for the boys than for 
the girls; however, this difference was less in science than 
in any other subject. 
5) Self-correlations of teachers' marks between second 
and fifth marking periods ranged from .76 to .88. 
Characteristics of Obtained 
Correlations 
1) Correlations between Mean Intelligence Standard 
Scores and Composite Achievement Test Scores ranged from .66 
to .85. 
l1 2) Correlations between Mean Intelligence Standard 
Scores and Teachers' Ranks in form of Normalized Standard 
Scores ranged from .55 to .82 
Conclusions 
1) Differences in means and standard deviations of 
distributions of IQ's and MA 1 s from test to test for the 
three instruments used to measure intelligence give concrete 
evidence that: 
a. Different tests were measuring different 
composites of intelligence; 
b. An IQ from a $1mple intelligence test is not 
a dependable measure of a pupil's brightness; 
c. IQ' s and MA's are not directly comparable 
from test to test; 
1 
d. I Q. 's or MA's from sep a rate tests should not 
be combined until differences in central 
tendency and variability have been canceled 
out. This can be done either by equating 
scores to a common base or by establishing 
scales of local standard scores. 
2) Teachers' marks v1ere not comparable from subject to 
subject until scales of local standard scores were established 
I for each s ubject. 
II 3) Teachers' marks appeared to be characterized b y 
I stability of judgment from marking pe riod to marking period. 
4) Re asons for superiority of g irls• achi evement over 
boys' a s measured b y teachers' mark s cannot at present be 
explaine d with complete satisfaction . 
" 5) Correlations o f capacity wi th achievement are moderate-
l y high , - higher than many reported in t h e literature. 
6) Correlations would be higher than they are if 
vali di ty and reliability of measures we re increased and if 
t he operation of unpre dictable elements, forei gn to t h e 
1 measured variables, could be controlle d. 
7) Since serious a ttention has been g iven to the problem 
I of attaining a vali d and reliable me asure of capacity , two 
I questions remain: 
a. What can be done to insure the actual validitv 
" 
of teachers' marks? 
b . vn~at can be done to control the operation of 
--=----= --===== 
"unpredictable elements"? 
8) There is room for improvement in present prediction 
measures but the present study seems to indicate that when 
there are marked individual discrepancies between capacity 
and achievement, they are usually explainable in terms of 
non-intellective factors. 
9) Frequent systematic testing ie essential if pupil 
measures of capacity are to be valid and reliable 
Recommendations 
1) Further examination of validity of individual 
intelligence tests for the local situation should be under-
taken by correlating capacity measure derived from each test 
singly with achievement as measured by teachers' marks. 
2) Experiment with a more pure correlation ofmpacity 
and achievement by examining personnel records and holding 
out those pupils whose achievement is likely to be affected 
by emotional or other non-intellectual factors; the corre-
lation then obtained could be compared 1•J i th the correla. tion 
obtained when all pupils are included. 
3) The basis of marking procedures should be re-examined 
locally in an effort to determine 
a. Exactly what it is that marks are measuring 
b. In what specific ways the boys fail to achieve. 
4) A study should be undertaken locally to determine 
whether ways can be found to stimulate boys to greater 
intellectual activity. 
--
I· 
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5) A seriatim study should follow the progress of the 
. subjects of this study to determine consistency of trends in 
later gre.des. 
~ 6) A similar study should be repeated locally from time 
to time at the same grade level to determine the presence or 
absence of similar factors and trends. 
7) Similar studies should be undertaken in other 
communities to determine whether or not the present findings 
are peculiar to the local situation. 
APPENDIX 
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APPENDIX A 
Comparable IQ 1 s: CMM Total and K-A IQ's Equated to Binet 
I I Q's using Equi-percentile Conversion Charts based on Test 
II ~ Results of 160 Grade 8 Pupils, Rundlett Junior High School, Concord, New Hampshire 1950-1951 
Stanford- Kuhlmann- Cal. Mental Stanford- Kuhlmann- Cal. Ment .l 
Binet, Anderson Mat.Total Binet, Anderson Ma.t. Total 
Rev.L VII-VIII Int.-S Rev.L VII-VIII Int.-s I (Ad . I 48-149 12/7/50 10/31/50) (Ad. 1 48- '49 12/7/50 10/31/50) 
155 144 143 119 109 112 
154 143 142 118 108 111 
153 142 141 117 107 
152 140 140 116 106 110 
151 139 139 115 105 109 
150 138 138 114 104 108 
113 103 107 
149 137 112 102 106 
148 136 137 111 105 
147 135 136 110 101 104 
146 134 135 
145 133 134 109 100 103 
144 132 133 108 99 102 
143 131 107 
142 130 132 106 98 101 
141 129 131 105 97 100 
140 128 130 104 96 99 
103 98 
139 127 129 102 95 97 
138 126 128 101 
137 125 100 94 96 
136 124 127 
135 123 99 93 95 
134 122 126 98 92 94 
133 121 125 97 
132 120 124 96 91 93 
131 119 123 95 90 92 
130 118 122 94 89 91 
93 
129 121 92 88 90 
128 117 120 91 89 
127 116 90 87 88 
126 115 119 
125 114 118 89 86 
124 113 117 88 85 87 
123 112 116 87 
122 111 115 86 84 86 
121 114 85 85 . 
120 110 113 84 83 8 4 
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Stanford- Kuhlmann- Cal. Henta1 
.. 
Binet, Anderson Mat.Tota1 
Rev.L VII-VIII Int.-S 
(Ad. 148-149 12/7/50 10/31/50 
83 
82 82 83 
81 82 
80 81 81 
79 
78 80 80 
77 79 
76 79 78 
75 
74 78 77 
73 
72 77 76 
71 75 
70 76 74 
69 
68 75 73 
67 
66 74 72 
65 73 71 
64 70 
63 72 
62 69 
61 71 68 
----~==~======~====~==~==============~~====== 
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APPENDIX B 
Standard Scores derived from Mental Age Scores as of 
October 31, 1950, using Formula: St.Sc. = 50~ 10 (~-M) ( S. D) 
for three Tests of Intelligence administered to 160 Grade 
8 Pupils, Rundlett Junior High School, Concord, New Ramp-
shire, 1950-1951 
J:viental Age Stanford- Kuhlmann- California 
Scores as of Binet, Anderson, Mental l~aturi ty 
October 31,1950 Rev.L VII-VIII Total 1 Int. -S (Ad. 1 48- 1 49 12/7j50 10/31/50 ) 
238 79 
237 78 
236 78 
235 78 
234 77 
233 77 
232 76 
231 76 
230 75 
229 75 
228. 74 
227 74 84 
226 74 84 
225 73 83 
224 73 83 
223 72 82 
222 72 82 
221 71 81 
220 71 80 
219 70 80 
218 70 79 
217 70 79 
216 69 78 
215 69 78 
214 68 77 
213 68 76 
212 67 83 76 
-e 211 67 82 75 210 66 81 75 
====-== ==-----
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l1ental Age Stanford-
Scores as of Binet, 
October 31, 1950 Rev.L 
-=~== ---
209 
208 
20? 
206 
205 
204 
203 
202 
201 
200 
199 
198 
19? 
196 
195 
194 
193 
192 
191 
190 
189 
188 
18? 
186 
185 
184 
183 
182 
181 
180 
1?9 
1?8 
1?? 
1?6 
1?5 
1?4 
173 
1?2 
171 
170 
(Ad. I 48- I 49 
66 
66 
65 
65 
64 
64 
63 
63 
62 
62 
62 
61 
61 
60 
60 
59 
59 
58 
58 
5? 
5? 
5? 
56 
56 
55 
55 
54 
54 
53 
53 
52 
52 
52 
51 
51 
50 
50 
50 
49 
49 
Kuhlmann-
Anderaon, 
VII-VIII 
12/? /50 
81 
80 
?9 
79 
?8 
?? 
?? 
?6 
75 
?5 
?4 
?3 
?3 
72 
?1 
71 
?0 
?0 
69 
68 
68 
6? 
66 
66 
65 
64 
64 
63 
62 
62 
61 
60 
60 
59 
58 
58 
5? 
56 
56 
55 
2 
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California 
Mental Maturity 
Total, Int. -s 
10/31/50 ) 
?4 
?4 
?3 
?3 
?2 
?2 
?1 
?0 
?0 
69 
69 
68 
68 
6? 
66 
66 
65 
65 
64 
64 
63 
62 
62 
61 
61 
60 
60 
59 
59 
58 
58 
5? 
56 
56 
55 
55 
54 
54 
53 
52 
2 
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Mental Age Stanford- Kuhlman n- California 
Scores as of Binet, Anderson, Mental Maturity 
October 31 11950 Rev.L VII-VIII Total 1 Int.-S (Ad. 1 48- 149 12/7/50 10/31/50 ) 
169 48 54 52 
168 48 54 51 
167 47 53 51 
166 47 53 50 
165 46 52 50 
164 46 51 49 
163 45 50 49 
162 45 50 48 
161 45 49 48 
160 44 49 47 
159 44 48 46 
158 43 47 46 
157 43 47 45 
156 42 46 45 
155 42 45 44 
154 41 45 44 
153 41 44 43 
152 40 43 42 
151 40 43 42 
150 40 42 41 
149 39 42 41 
148 39 41 40 
147 38 40 40 
146 38 40 39 
145 37 39 39 
144 37 38 38 
143 36 38 38 
142 36 37 37 
141 36 36 36 
140 35 36 36 
139 35 35 35 
138 34 34 35 
137 34 34 34 
136 33 33 34 
135 33 32 33 
• 
134 32 32 32 
133 32 31 32 
132 32 30 31 I 
131 31 30 31 I 
130 31 29 30 
I 
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2fl 
I 
---~ 
-4-
Mental Age Stanford- Kuhlmann- California 
Scores as of Binet, Anderson, Mental Maturity 
October 31,1950 Rev.L VII-VIII Total 1Int.-S 
• 
(Ad. 148- 149 12/7/50 10/31/50 
129 30 28 30 
128 30 28 29 
127 29 29 
126 29 28 
125 28 28 
124 28 27 
123 28 26 
122 27 26 
121 27 25 
120 26 25 
119 26 24 
118 25 24 
117 25 23 
116 24 22 
115 24 22 
114 24 21 
113 23 21 
112 23 20 
111 22 
110 22 
109 21 
108 21 
107 
27 
APPENDIX c · 
Standard Scores derived from Stanford Achievement Test 
Equated Scores, I?ter~ediate, Form FM, by use of Formula: 
st.Sc. = 50 f 10 (~~~S ; Tests Administered to 160 Grade 8 
Pupils, Rundlett Junior High School, Concord, New Hampshire 
1950-1951 
Equated Par. Word Lang. Arith. Arith. 
Score Mean. Mean. Usage Spell. Comp. Reas. 
102 
95 78 
94 77 
93 76 
92 73 75 
91 72 71 76 74 
90 70 71 70 75 73 
89 69 70 70 74 72 73 
88 68 69 69 73 71 72 
87 67 68 68 72 70 71 
86 66 67 67 72 69 70 
85 65 66 66 71 68 68 
84 64 65 65 70 67 67 
83 63 64 64 69 66 66 
82 62 63 63 68 65 65 
81 61 62 62 67 64 64 
80 60 61 61 66 63 63 
79 59 60 60 65 62 62 
78 58 59 59 64 61 61 
77 57 58 58 63 60 60 
76 56 57 57 62 58 59 
75 55 56 56 62 57 58 
74 54 54 55 61 56 57 
73 53 53 54 60 55 56 
?2 52 52 53 59 54 55 
?1 51 51 52 58 53 54 
70 50 50 51 57 52 53 
69 49 49 50 56 51 52 
68 48 48 50 55 50 51 
67 47 47 49 54 49 50 
66 46 46 48 54 48 49 
_. 65 45 45 4? 53 47 48 
64 44 44 46 52 46 4? 
63 43 43 45 51 45 46 
62 42 42 44 50 44 44 
61 41 41 43 49 43 43 
60 40 40 42 48 42 42 
8 
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Equated Par. Word Lang. Arith. Arith. 
Score Mean. Mean. Usage Spell. Comp. Reas. 
59 39 39 41 47 41 41 
58 38 38 40 46 40 40 
57 37 37 39 45 39 39 
56 36 36 38 44 38 38 
55 35 35 37 44 37 37 
54 34 34 36 43 36 36 
53 33 33 35 42 35 35 
52 32 32 34 41 34 34 
51 31 31 34 40 32 33 
50 30 30 33 39 31 32 
49 29 32 38 30 
48 28 31 37 29 
47 27 30 36 
46 27 29 36 
45 26 35 
44 34 
43 33 
2q 
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I, APPENDIX D 
Standard Scores derived from Raw Scores of Cooperative 
English (Reading Comprehensio91 ~jsts:Cl-Form R, by use 
•• 
of Formula: St.Sc. =50 I 10 (~); Tests Administered 
to 160 Grade 8 Pupils, S.D. 
Rundlett Junior High School, Concord, New Hampshire 
1950-1951 
Raw Score Total Vocabu- Speed of Level of 
Reading lary Comp. Read.Comp. 
66 78 
65 77 
64 76 
63 75 
62 75 77 74 
61 74 76 73 74 
60 73 75 72 73 
59 72 74 71 72 
58 71 73 70 71 
57 70 72 69 70 
56 69 70 68 69 
55 68 69 67 68 
54 67 68 66 67 
53 66 67 65 66 
52 65 66 64 65 
51 64 65 63 64 
50 63 64 62 63 
49 62 63 61 62 
48 61 62 60 61 
47 60 60 59 60 
46 59 59 58 59 
45 58 58 58 58 
44 57 57 57 57 
43 56 56 56 56 
42 55 55 55 55 
41 54 54 54 54 
40 53 52 53 53 
=====If.--- -
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Ra-w Score Total Vocabu- Speed of Level of 
Reading lary Comp. Read.Comp. 
39 52 51 52 52 
38 51 50 51 50 
3? 50 49 50 50 
36 49 48 49 49 
35 48 4? 48 48 
34 4? 46 4? 46 
33 46 45 46 46 
32 45 44 45 44 
31 44 42 44 44 
30 43 41 43 42 
29 42 40 42 41 
28 41 39 41 40 
2? 40 38 40 39 
26 39 3? 39 38 
25 38 36 38 3? 
24 3? 34 3? 36 
23 36 33 36 35 
22 35 32 36 34 
21 34 31 34 33 
20 33 30 34 32 
19 32 29 33 31 
18 31 28 30 
1? 30 27 
16 29 26 
========~==========~~---=====~·--- -======~======== 
APPENDIX E 
Standard Scores derived from Raw Scores of Progressive 
Mathematics Test: Adv.Form A, by use of Formula: St.Sc.= 
50 1- 10 {(X-M )) ; Tests Administered to 160 Grade 8 Pupils, S.D. 
Rundlett Junior High School, Concord, New Hampshire 
1950-1951 
Ra't\1 Score Addition Subtraction Multiplication Division 
20 79 
19 76 
18 73 
17 70 
16 66 
15 63 
14 60 
13 57 
12 54 
11 50 
10 47 
9 44 
8 41 
7 38 
6 34 
5 31 
4 28 
3 25 
73 
70 
67 
64 
61 
58 
55 
52 
49 
46 
43 
40 
37 
34 
31 
28 
80 
76 
73 
70 
67 
64 
60 
57 
54 
51 
48 
44 
41 
38 
35 
32 
72 
69 
66 
63 
60 
57 
54 
51 
48 
45 
42 
39 
36 
33 
30 
2? 
Note: Total Math. Scores for Prog. Math.Test are on 
following page 
-2-
Rs:w Score Total Math. Raw Score Total Math. 
77 80 39 45 
76 79 38 44 
75 78 37 43 
74 78 36 42 
73 77 35 41 
72 76 34 40 
71 75 33 39 
70 74 32 38 
31 37 
69 73 30 36 
68 72 
67 71 29 35 
66 70 28 34 
65 69 27 33 
64 68 26 32 
63 67 25 32 
62 66 24 31 
61 65 23 30 
60 64 
59 63 
58 62 
57 62 
56 61 
55 60 
54 59 
53 58 
52 57 
51 56 
50 55 
49 54 
48 53 
47 52 
46 51 
45 50 
44 49 
43 48 
42 48 
41 47 
40 46 
0~ 
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APPENDIX F 
Normalized Standard Scores converted from Teachers' 
Percentage Marks by means of Normal Percentile Charts; 
• 
Marks are Year's Averages for 160 Grade 8 Pupils, 
Rundlett Junior High School, Concord, New Hampshire 
1950-1951 
II 
Teachers' % Marks English Arithmetic History Civics Science 
I 
97 81 
96 79 
I 95 81 75 81 81 81 
I 94 77 72 76 78 79 93 73 70 71 73 76 
92 71 68 68 70 73 
91 70 66 67 68 70 
90 68 64 65 66 67 
89 66 62 64 63 64 
88 63 61 62 61 63 
87 60 60 61 59 61 
86 58 59 60 58 60 
85 56 58 58 56 58 
84 54 57 57 54 56 
83 52 56 56 53 55 
82 51 55 54 52 54 
81 50 54 52 51 53 
80 49 53 51 50 52 
79 48 52 50 49 51 
78 47 50 48 48 49 
77 46 49 47 47 47 
76 45 48 46 45 44 
75 43 47 44 43 42 
74 42 45 42 42 40 
73 41 44 40 41 37 
72 38 42 38 38 34 
71 34 40 36 36 30 
70 31 36 33 34 27 
69 27 32 29 31 
68 24 28 28 29 
• 
67 27 27 
66 26 24 
----==~~ ==-=-c-=----co 
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